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THE SANDY HOOK MORTAR BATTERIES. 
There was a time, and it was not very long ago, when 
a hostile fleet could have silenced the forts which de- 
fend the harbor of New York and either bombard the 
city or exact a heavy ransom. A few years agu the 
upper part of the long, low peninsula called Sandy 
Hook was a wilderness covered with scrub pines and 
was used as a lighthouse station, the only defenses of 
this entrance to the harbor being a few smooth-bore 
cannon. The same conditions existed at Forts Hamil 
ton and Wadsworth, at the Narrows, and at Fort 
Schuyler on Throggs Neck, and Willets Point on the 


Sound. The fortifieations were imposing, and seemed 


capable of doing untold damage to an unfriendly fleet, 
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but this appearance was deceptive, and the modern 
rifles of war vessels would soon have silenced them. 
New York was naturally one of the first places to be 
considered when the question of coast defense arose, and 
in the last five years these conditions have all been 
altered, though there are few outward signs of these 
Instead of the city being at the mercy of a 
would now be 


changes. 
small fleet of modern 
practically impossible for a squadron to damage the 
city by trying to bombard it from outside Sandy Hook 
and an attempt to enter the harbor, either from the 
channels leading to it from the sea or through Long 
Island Sound, would undoubtedly prove fatal to even 
the most powerful vessel. 


war vessels, it 








THE DEFENSE OF 


NEW YORK HARBOR—A 


QUARTER OF THE 





Among the sand dunes and scrub pines at the end of 
Sandy Hook have been constructed the strongest forti 
fications on the American continent. The picturesque 
old smooth-bores at the forts at the Narrows have 
given place to modern guns,and improved batteries 
guard the approach to New York by Long Island 
Sound. The work has progressed to such an extent 
that at present the city is almost impregnable, and 
this work has been done with considerable secrecy 

The subject of cur first page engraving is the breech 
loading mortar battery at Sandy Hook, which supple- 
ments the splendidly equipped Fort Hancock. There 
are two mortar batteries at Sandy Hook available for 
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(Continued on page 247.) 


MORTAR BATTERY Wo, 1A IN ACTION. 
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Scientific American. 


AMERICAN SUPREMACY IN THE IRON TRADE. 

It is a significant fact that while it is a recognized 
feature of our foreign policy that as a nation we should 
abstain from all interference in European affairs, 
the course of events is demonstrating that the time is 
coming, and coming rapidly, when, by virtue of our 
expanding trade and growing commercial influence, 
we shall be forced to take a hand in the commercial 
strife which is, happily, taking the place of the sword in 
the world’s international rivalries. 

The EKas‘ern complication is a trade dispute, pure 
and simple, and whether her motives be disinterested 
or not, there is much truth in the contention of one 
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» | leading party to the dispute, that the rapidly ex- 
panding trade of the United States should render 
her deeply interested in the threatening partition of 
China. 

Time was when the vast area and undoubted re- 
sources of the unoccupied territory of the United 
States seemed to justify the statement that we were 
commercially a self-contained people; that the work of 
developing the country would give ample employment 
for all the industrial works which were rapidly spring- 
| ing up throughout the Eastern States. He would have 


, been reckoned a bold prophet who, a generation ago, 


might have dared to predict that, in the iron trade, for 
instance, we would, within twenty-five years, not only 
be capable of supplying our own enormons demand, 
but would be making suecessful inroads upon the 
European trade in-its home markets. Yet such is the 
ease to-day, and our successful entrance into the Euro- 
pean markets has challenged the serious attention of 
a trade which has always felt secure against successful 
competition by a country separated and handicapped 
as it was by some four thousand miles of land and 
water. 

During the past decade there has been a gradua! in- 
crease in the exports of iron and steel from the United 
States; but the increase for the past year is very remark- 
able. From 1886 to 1896, the exports of pig iron rose 
from 7,659 tons to 29,862 tons. During the same period 
our exports of iron and steel railroad bars rose from 
3,969 tons to 27,645 tons. During the year ending June 
30, 1897, however, the export of pig iron was 168,890 
tons and the export of iron and steel railroad bars was 
112,172 tons. The aggregate value of all our exports 
of iron and steel to Europe during nine months of the 
year 1897 was $45,693,000, as against $34,549,000 during 
the corresponding period of 1896—an increase of 33 per 
cent. During the same months there was a decrease in 
the imports from $16,361,000 to $10,032,000. 

In estimating the significance of these figures, it is 
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in other countries, we shall possess an advantage 
which bids fair to fully offset the cost of transportation 
in competing with European manufacturers. 

The Lake Superior ores possess a fourfold advantage : 
(1) They are extremely rich in iron; (2) they carry a 
remarkably low percentage of phosphorus ; (8) the ore 
beds are so situated that the cost of mining is low, 
being reduced in some cases to a theoretical minimum ; 
and (4) the deposits are of vast extent. In regard to the 
richness of the ore, it is sufficient to say that out of 
nine grades of ore mined in the Vermilion Range, two 
show over 67 per cent, three show between 64 and 65 
per cent and none less than 60 per cent of iron ; in the 
celebrated Mesabi Range the percentage runs from 59 
to 65°5 per cent ; in the Marquette Range most of the 
ore sainples over 60 per cent of iron and some of it as 
high as 67°62 per cent. 

Coupled with its richness is the invariably low per- 
centage of phosphorus, which renders it so amenable to 
the Bessemer process. The proportion rarely ransover 
0°1 per cent, and in some cases fails below 0°01 per cent, 
the average percentage being about 0°06. To these 
great advantages must be added the fact that the dis- 
position of the ore beds is such that the cost of mining 
is reduced to a minimum. The ore is taken out by 
three systems, the first being the regular underground 
mining. The second is the “milling” system, in which 
shafts are sunk, drifts are completed, raises are put up 
to the top of the ore and chutes are put in at the level. 
The ore body is then drilled and blasted into the chutes. 
In the third system the mines are worked as open quar- 


%| ries, the ore being dug up by powerful steam shovels 


and loaded directly onto the cars. In the earlier 


7) stages of the open quarry system, the loaded cars are 


run out of the mine by gravity. The shovels are of 
great size, weighing in some cases as much as 80 or 90 
On the Mesabi Range a 90-ton shovel is at work 
which is capable of loading 500 tons of ore per hour on 
the cars at a cost of 15 cents per ton. Even greater 
records are claimed where |! nditions ore favorable, 
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and the cost is said to have been brought down in such 
cases as low as 10 cents per ton. 

As to the extent of the Lake Superior deposits, it is 
sufficient to give the figures of production. The first 
mines of this district were opened some forty years ago, 
and the total output of the most celebrated ranges, 
with the dates of their opening, are as follows: Mar- 
quette opened 1856, output to January 1, 1897, 46,538, - 
187 tons; Menominee, 1880, 22,994,428 tons; Gogebic., 
1884, 20,788,787 tons ; and the Mesabi, although opened 
only in 1892, has produced in five years no less than 
8,074,583 tons of ore. This mine alone gives indication 
of containing some 400,000,000 tons of ore, half of which, 
at least, contains 60 per cent of iron and only 0°06 
per cent of phosphorus. 

If we were content to rest satisfied with the extra- 
ordinary richness and suitability of this princely store- 
house, we should be formidable competitors in the 
world’s trade ; but when to this is added a ceaseless 
and successful endeavor to cheapen the cost of mining, 
transportation and manufacture, it can be seen that 
our world-wide supremacy is merely a matter of time. 
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NEW BILLS FOR THE REGULATION OF PRINT AND 
LABEL REGISTRATION. 

Two bills for regulating the registration of prints and 
labels have been introduced into the House, H. R. 8620, 
fathered by Mr. Johu Murray Mitchell, and H. R. 
8582, by Mr. Bennett. Foranumber of years it has 
been practically impossible to procure any protection 
for advertising matter, such as labels or prints. Regis- 
tration was refused under the copyright laws, owing to 
the fact that advertising matter was not considered as 
a proper subject for copyright and as not coming with- 
in the provisions of the act. There were two reasons 
why the law failed to afford any protection. The stat- 
ute of June 18, 1874, provides for recording in the Pa- 
tent Office *‘ the title of any print or label not a trade- 
mark.” This the Patent Office construed as a bar to 
the registration of all labels and prints that contain 
any device used as a trade-mark, or any device capable 
of sequestration as a trade-mark, until the trade-mark 
shall have been registered. Coupled with this was the 
ruling of the Patent Office following the decision of the 
United States Supreme Court in Higgins v. Kueffel 
(1891), in which the court held that a label must have 
value as a literary or artistic composition to a degree 
that would sustain any other copyrightable matter. 
The practice of the Patent Office in this regard became 
so severe that for years it has been practically impossi- 
ble to prepare a label that would fulfill the exact re- 
quirements of the Patent Office. The provision for the 
registration of labels had become practically a dead 
letter. In February, 1898, however, the Commissioner 
decided (ex parte Mahn) that a label may be regis- 
tered although it contain matter that is or might be 
construed as proper subject matter for a trade-mark, 
and he further held that registration should not be 
refused unless the whole subject matter of the label 
was in itself a trade-mark and registrable as such. 
This decision greatly relieved the situation and made 
it possible at last to obtain protection for labels. 

A print, unlike a label, is not applied directly to the 
goods, but is used generally to describe the goods, as 
in the case of a pictorial card or advertising device. 
Until the recent decision of the Commissioner ex parte 
United States Playing Card Company, the presence of 
any device of a nature that might be construed to con- 
stitute a trade-mark was not registrable, in spite of 
the fact that it was evident that a print is not affixed 
to the goods, and until affixed could not be considered 
a trade-mark. These rulings resulted in hardship to 
the manufacturer or merchant, as well as to the artist 
or lithographer, and the refusal to register such sub- 
jects because they might contain subject matter that 
could be considered as a proper subject for a trade- 
mark was a great injustice. 

These pending bills seek to bring order out of chaos 
by providing that the presence of a trade-mark in a 
print or iabel shall not be a bar to registration, and 
thus give added force to the late decision of the Com- 
missioner by insuring a uniform practice touching the 
registration of prints and labels in the Patent Office. 
Modern advertising has come to be regarded as a 
science, and the talent of our best artists is often in- 
voked to produce results which will arrest the atten- 
tion of the public and at the same time appeal to the 
eye and feeling of the beholder. It seems unfair that 
it has not been possible in the past to protect fully 
such productions. There is every reason why one or 
the other of these bills should become a law, and it is to 
be hoped that the favorable consideration of Congress 
will be obtained. 

Bill No. 8582 contains a provision whieh is not in- 
eluded in bill No. 8620, and which we think is very 
important. Under the present practice it is impossible 
to procare protection for a pack of playing cards with- 
out registering with the Librarian each card sepa- 
rately as an engraving, the expense of which is gener- 
ally so considerable as to prevent applicants from 
seeking this form of protection. Furthermore, the 
Librarian often refuses registration on the ground 
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come of the ecards do not ‘present registrable 
er. 
Jer section 5 of the bill above mentioned, the 
ration of this elass of objects is provided for as 
tion 5. That every pack of playing cards printed 
nanufactured in the United States shall be en- 
.» | under the copyright law in the office of the Li- 
an of Congress, under the same conditions and 
‘sions of law as those relating to books; one of 
-ards in each pack of playing cards so copyrighted 
ear the notice prescribed by section 4962 of the 
vised Statutes as amended.” 
here is every reason why this measure should be- 
ve a law, for it will clear the air in regard to this 
~ ss of registration, and will afford protection, not 
iy for new designs for the faces of ordinary playing 
ds. but will cover such classes of cards as are de- 
-ned to be used for the purpose of educating children 
1, the use of words, or in history, geography, the lan- 
-uages or familiar quotations, 


0 
PTOMAINE POISONING. 


Within the last few days a number of persons in New 
York City have died from ptomaine poisoning, so that 
publie attention is now directed toward the mysterious 
vature of these poisons, which are not generally well 
nnderstood, ‘ Ptomaine” is a generic name for alka- 
loid bodies formed from animal and vegetable tissues 
during putrefaction and the similar bodies produced 
by pathogenic bacteria; it comes from Greek words 
meaning a “corpse that has fallen.” Very often, per- 
haps generally, the degeneration in the food product is 
not far enough advanced to offend either the taste or 
the sense of smell; consequently, suspicion is not excited, 
and a person eats or drinks something which contains 
enough of the poison to make a great deal of trouble, if 
the result is not fatal. We often hear, in the summer, 
for instanee, that persons who attended a picnic were 
stricken with a violent illness, and that the physicians 
in the neighborhood were kept busy for hours. The 
fact is developed that only those who ate ice cream 
were made sick. Sometimes it is reported that some 
one had poisoned the food maliciously, but it is known 
that the cause of most, if not all, of these distressing 
experiences was the presence of ptomaines in the milk 
out of which the ice cream was made. 

is not an easy task to trace the history of milk 
back far enough to reveal the precise conditions 
under vhieh the ptomaines were developed, but it is 
bel’eved that failure to properly cool the milk immedi- 
ately after it was taken from the cows is a partial ex- 
planation of the evil. Warm weather favors this con- 
dition. The ptomaines of ice cream (tyrotoxicon) are 
particularly to be dreaded, as well as the other poisons, 
such as mytilotoxin, found in mftissels. 

It is not pleasant to contemplate that the air we 
breathe, and the water we drink, and a large propor- 
tion of our food abounds in bacteria of different kinds. 
Most of them are, fortunately, harmless, or should be 
if proper precautions are taken. Milk is far from 
being the only medium for the transference of this 
poison to human beings. A great variety of solid foods 
of animal origin are also likely to develop ptomaines. 
One frequently hears of poisoning by canned goods, 
such as potted meats or canned salmon, for instance. 
In some cases a metallic agent, perhaps the solder, is 
the cause of the trouble, but in the majority of cases 
the sickness, especially if it is of an intestinal and pain- 
ful character, is due to ptomaines. To all appearances, 
the food may be entirely fit for consumption, and per- 
haps none of those employed in the canning house may 
be responsible, but the chances are that unperceived 
putrefaction has set in and that ptomaines have been 
produced. 

Fresh fish and oysters are not exempt from the 
tendency to develop ptomaines. Indeed, fish was one 
of the first sources from which these poisons were ob- 
tained by chemists. The earliest feat of this kind was 
performed with gelatine in 1882. Since this time Brieger 
and others have found a variety of ptomaines, such as 
cadaverine, putrescin, peptotoxin, muscarin and myda- 
leine. 

Several cases which have occurred in New York 
City have resulted from eating shad roe, and though 
it is probable that the tragic death of the great 
‘uusical conduetor Anton Seidl was not caused by this 
poison, as was at first thought, still this delectable 
‘\elicacy has been tabooed by many people, owing to 
‘he fear which they have of being poisoned by it. The 
syInptoms of ptomaine are vomiting, nausea, diarrhoea 
and retarded respiration, and in advanced stages 
coma, 

There is no known antidote for this poison, though 
of course emeties and purgatives should be used 
where the poison is suspected. There are numerous 
)tomaines in the body, but they are absorbed by the 
“Xygen or expelled by the bowels, liver and lungs. If 


ot, they strike the nerve centers and sickness results. 
"he real cause of many mysterious deaths is ptomaine 
poisoning, but there are, of course, many cases of it 





of Boston, and the numerous scientific and educational 


cepted at the Detroit meeting of the Association. The 


note those of his Excellency Governor Wolcott, as the 


sities, colleges and other institutions, together with 
others of distinction, as Honorary Vice-Presidents ; one 
hundred and twenty-nine Members at Large: Dr. 
Thomas Dwight, Prof. Alpheus Hyatt and Prof. E. C. 
Pickering, as Honorary Secretaries, and Col. H. L. 
Higginson as Honorary Treasurer. 
man is also the Chairman of a strong Committee on 
Finance. The Chairman of the Reception Committee 
is Dr. J. R. Chadwick, that of the Committee on In- 
vitations is Dr. Henry P. Bowditch, that of the Com- 
mittee on Exeursions is Gen. F. H. Appleton and 
that of the Executive Committee is Prof. W. T. Sedge- 
wick. The Local Secretary, to whom all correspond- 
ence should be addressed, is Prof. H. W Tyler. of the 


Scientific American. 


THE NAVIES OF THE WORLD. 

The World Almanae for 1898 contains some most 
usable tables, showing the comparative strength of 
the various navies of the world, and we are indebted 
to this publication for the annexed tables. They were 
prepared by Lieut. W. R. Hamilton, Fifth Artillery, 
United States Army, and have been corrected from the 
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The Boston scientific Jubilee promises to be one of 
the most important and interesting assemblies of the 
kind ever convened. Many foreign sctentists of emin 
ence will take part in the exercises and make addresses. 
Foreign educational and scientific bodies will send 
delegates, thus giving the occasion an international 
character. A number of ‘‘affiliated societies,” really 
the offspring of the A. A. A. 8., will meet during the 








latest official reports on file at the War Department, 
December, 1897. 


Association Week, including those for the study of 


NAVIES OF EUROPE AND THE UNITED STATES. 
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In the table given above, the enumeration of vessels of the United States 
Navy includes those built and building. 





or light guns. 


NAVIES OF MEXICO, SOUTH AMERICA AND ASIA. 




































































JUBILEE ANNIVERSARY OF THE AMERICAN SCIENCE 
ASSOCIATION. 
BY HORACE ©, HOVEY. 
Fifty years ago the American Association for the 
Advancement of Science was organized for the purpose 
of promoting intercourse between scientific men 
throughout the continent, encouraging systematic 
scientific research and increasing the facilities for 
more thorough investigation and enlarging the useful- 
ness of scientific labors. These ends have been sought 
by periodical and migratory meetings, by publications, 
by wide correspondence, and perhaps, most happily of 
all means, by encouraging genial and familiar inter- 
course between scientists. 
The completion of the first half century of this noble 
work will be celebrated ia an appropriate manner in 
the city of Boston, August 22-27, 1898, and the pre- 
liminary announcements for the jubilee are already 
made. The meeting will be held in response to the 
invitation of the Governor of Massachusetts, the Mayor 


institutions that cluster about that center of intellec- 
tual life and activity This cordial invitation was ac- 


Boston Local Committee, now organized, includes a 
most distinguished list of names, among which we 


Honorary President ; twenty-five presidents of univer- 


The latter gentle- 





Which do not result seriously. 





Massachusetts Institute of Technology, Boston, Mass. 
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Geology, Chemistry, Botany, Forestry, Entomology, 
Mathematics, Engineering, etc. Al! general and sec- 
tional meetings will be held in the halis and rooms of 
the Institute of Technology and of the Boston Society 
of Natural History. One day will be spent as the 
guests of Harvard University, one day in the historic 
city of Salem, and excursions are planned for the 
White Mountains, Cape Cod, and other regions of in- 
terest. 

Members who have allowed their membership to 
lapse are requested to renew their connection with the 
Association. A thousand new members are called for, 
and every scientific man in America is appealed to in 
order to make this Fiftieth Anniversary of a great As- 
sociation a marked event in the intellectual history 
of our continent. Anniversary cards will be sent, pre 
vious to the meeting, to all entitled to them, and a list 
of members in good standing will be printed for the 
opening day. Each of the nine Sections will prepare 
a programme in advance, and notice of papers offered 
should be sent at an early date to the proper secretary. 
A special invitation is given to ali surviving Founders 
of the Association, that is, of those who shared in the 
meeting of 1848. The names and addresses of such 
should be sent at once to Prof. F. W. Putnam, Harvard 
University, Cambridge, Mass., so that they may enjoy 
the recognition to which they are entitled. 


———~ 
— 





Frioors FoR MAGAZINES.—Cement floors in powder 
magazines are dangerous, because cracks and cavities 
may form in them, constituting receptacles for inflam- 
mable matter, besides which cement nearly always 
contains silicious particles which may cause ignition by 
shock or merely by rubbing. Such floors have been 
forbidden in France since 1881 and in Belgium since 
1894, the mine regulations requiring that powder maga- 
zines be floored with asphalt or planks. A circular 


- 


from the Belgian minister of industry calis the atten- 
tion of mine inspectors to the necessity, when author 
izing a powder magazine, of requiring that the regula 
tions be strictly observed in this respect, and also that 
timber floors be made of oak planks well jointed, per- 





fectly smooth and free from cracks, 
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Crewe shops, and, as it is to be tested against an 
identical locomotive as respects weight, size, etc., of 


We have received from Mr. F. W. Webb, the locomo- | the simple type, the results will be awaited with much 


A DREDGE EJECTOR. | A LOCOMOTIVE AND ITS EQUIVALENT IN RAW 
[be illustration represents an apparatus for use in| MATERIALS. 
certain kinds of dredging, placer mining, ete., for} 
loosening sand, mud and gravel, and discharging the | tive superintendent of the London and Northwestern | interest by the locomotive world. 


desired place. 


Wisner, Neb 


terial at any 


hu E 


loosened m 
patented by J¢ Meicher, of Fig. 


shows the 


«tional view } 


form of arrangement 


ipe and the inlet of the discharge pipe. An 


connected at 


and 2, is 


pipe, as snow Fig | 


} | 














MELCHER’S 


DREDGE EJECTOR. 


or by variously coupled iron pipes 


' its lower end with a nozzle 


force purmap and at 
under 


water pressure may be dis- 


charged upwardly into a easing at the lower end of a 


the latter casing having a valve and a 
a suc- 


discharge pipe 


downwardly connected with 


lemling extension 


tion pipe. At the lower end of the first casing is a 


short pipe, normally closed by a plug, and adapted to 


diseharge water into a cutter at its lower end, there be- 


ing a similar itter on the lower end of the suction 
pipe. When it is desired to bring extra pressure to | 
loosen some of the ground, the gate valve near the top 
of the discharge pipe is closed and the plug-valve is re- 
moved, when the water under presstre passes out 
around the cutters at the bottom of both pipes, the | 
Opening of the gat vaive again causing a suction to 


draw loosened material, it being understood 


that the lows 


up the 
has a considerably smaller open- 
upper one, whereby the bulk of the water 
will be taken up through the upper valve, just below 
the 


of the foree 


r vaive 


ing than the 


~onneetion with the The connection 


suction pipe 


pump with the supply or inlet pipe is so 


hose or jointed couplings that the 


made by fiexibie 





A FINISHED LOCOMOTIVE AND ITS 


pipe may ‘be moved sidewise or up or down as desired, 
may be moved in all directions 


i the supply pipe may be swung as 


a0 that the 


ipparatos 


from the pr p, a 


required around the suction pipe, the whole turning 
on the nozzle casing. As shown in Fig. 3, a short pipe 
or nipple at the lower end the inlet pipe casing has 
its inouth in alignment with the cutters at the lower 


nad of the suction piim 
‘ et I On Pi} 


It has been 
1! graph which is herewith reproduced. It shows a freight 
apparatus in operative position, Fig. 2 be- 
und Fig. 3 representing a modified 
it the bottom of the foree pump 
inlet 
its 


Railway, England, an extremely interesting “photo- 


coupled machines designed by Mr. Webb some years 
ago for handling the coal traffic—and gathered in front 


raw materials which would be consumed in the manu- 
facture of one of these engines. 
The piles of material show graphically the relative 
‘balk of the materials, and the subjoined table gives 
| their weight in pounds : 


Pounds. 
OI 6 in 000 teens vase vo ccecece sessed seme eCCesee . 128,800 
PENS GHEE. « haces cre ces 10+ c cccccccbddedbseweonsscocece 63.043 
Pig iron ne d ysv tee cbeeeeee 54,215 
Wronght Wom SOTA... ... ....- 20 sse cescetrecsrscces 16,352 
Swedish tron.. 14,448 
Copper ingot...... 11,137 
i lel” eee re 10,304 
ED Heh + j aeovatbo apes -Seeeee 6,373 
Cast WOM SOTA. ...... sicvecceccccsssscccecccccecs 3,408 
Limpemtome....... ...ssceces 2,045 
es We Seeds ss Diekece apes 546 
Ferro-manganese IR 
Se c caw uce cce¥s Me bbaskinnwese ewcenbbasé veo swe 120 | 
Lead.,.... peek exeses ovcose 83 | 
an, tltcdnd: inch: anesaanenenanns T6414 
| Phosphorus copper eves cove oe 70 
| Chrome .... ; « dese cies eee 30 
| ID. oo cdicic cccecnvesess: flues coctdee.+s cccccesecs 13 
Antimony 4 | 
| Se er kee $11,19414 
The total weight of the raw materials, then, is about 


(1554¢ tons. The finished engine weighs only about | 
one-third as much, so that about 100 tons of material | 
. ; : " 

are either consumed or disappear as waste in the vari- | 


i 
ous processes of manufacture. 


The exhibit is, we believe, quite unique, and is emi- 
nently instructive. It may not be known to our read- 
ers that the London and Northwestern Railway Com- 
pany has long been considered as one of the chief, if 
not the chief representative railroad of Great Britain. | 
Its works at Crewe are entirely self-contained, practi- | 
cally everything required for the various branches of 
the railroad equipment being manufactured by the 
company in one vast establishment; so that it is prob- 
able Mr. Webb would not have to send outside of the 
works for any of the material represented in our en- | 
| graving. 

The small size of the cylinders relatively to the loco- 
motive is accounted for by the fact that the latter is a 
compound, with two outside high pressure cylinders 

‘and one inside low pressure. The outside cylinders, 
15 inches in diameter, are connected to the second pair 
| of drivers, and the 30-inch low pressure cylinder is 
located beneath the smoke box and between the frames, 
‘and drives the third pairof wheels by means of a crank 
turned in the center of the axle. Thedrive wheels are 


| 


| 





51 inches in diameter and the stroke of both high and 
| low pressure cylinders is 24 inches, 

A compound express engine of this type was shown 
at the World's Fair, Chicago. Mr. Webb has built a 
| great variety of compound locomotives on his system 
|during the past twenty years, and they have invari- 
| ably shown very economical results. A four-cylinder 

compound is one of the latest developments in the 








locomotive—one of a yery successful class of eight- | 


a ae 
AN IMPROVED CAR COUPLING. 
In the car coupler shown in the illustration the or- 


|dinary pins and links are used, but they are operate 


by means of rock shafts on the ends of the cars, ob viat- 


of it, each in a separate pile by itself, are the various | in. the necessity of trainmen passing between the cars, 








DUTCHBURN’S CAR COUPLING. 


The invention has been patented by Christopher 
Dutehburn, of Highfield, Ontario, Canada. 

Fig. 1 represents the device in use, Figs. 2 and 3 be- 
ing sectional views. Extending transversely through 
each coupling head is a shaft on which are two lifting 
cams located in cavities adjacent to the drawhead 
throats, the cams serving to lift the links, as indicated 
in Fig. 2. The pins slide vertically through passages 
in the rear of the coupling heads, a horizontally sliding 


plate crossing each such passage to hold up the pin, and 


the plate being pivoted to a wing hinged to one side of 
the coupling head and pressed against by a leaf spring. 
Each wing has a lug projecting through an orifice into 
the drawhead throat, so that an entering link, as the 
cars meet; engages the lug, by which the plate is with- 
drawn and the pin drops into engagement wittr the 
link. At each end of the car are two rock shafts hav- 
ing at their ends crank arms, an intermediate por- 
tion of each shaft also having a crank arm, the 
crank arm of one shaft being adapted by link con- 
nection to raise the pin, while that of the other shaft 
operates a crank on the shaft carrying the cams by 
which the link is lifted. By these means both the 








EQUIVALENT IN RAW MATERIALS. 


links and the pins may be readily manipulated with- 
out requiring the trainmen to pass between the cars. 


Or 
THE Société des Laboratoires Bourbouze, of Pari 


offers scientific courses to workingmen, {ree of ary 
on Sunday, from nine to eleven o'clock 
chemistry will be taught in the laboratories. ‘1 irse 
being adjusted to the practical needs of (!\ 


Physic ana 


ents, 
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THE ‘NEW ‘STEEL ARCH AT NIAGARA. 
work of erecting the steel of the new all-metal 
hich is to take the place of the upper suspen- 
idge at Niagara Falls has commenced and is 
-arried on with such vigor as to convince one 
\rall the river is very wide at this point, it will 
long before the two great arms of the arecb, now 
ng out from each side simultaneously, will meet 
e joined over midstream. The bridge that the 
: s to replace is the last of the great suspension 
} es across the Niagara chasm at the Falls. It was 
I in 1889 under the supervision of G. M. Harring- 
t. . to fillthe gap between the cliffs caused by the 
« -cking of a former bridge by a hurricane on the 
» -ht of January 9-10, 1889. The first bridge on 
3 site was of wood and iron. To prepare for its 
ilding, connection was made between the cliffs by 
‘ying a rope across from bank to bank on an ice 
idge. By means of this rope cables were strung, and 
ie first bridge on the site was opened to the public 
‘anuary 2, 1869. The roadway, being but 10 feet wide, 
was not large enough to aliow carriages to pass on it, 
id so long waits at either end were occasioned in 
The towers of the original bridge were also 





not 


bull 





ossing. 


of wood, consisting of 12 by 12-inch pine timbers, 16 of 





which were grouped together under the saddle plate to 
support the main cables. In building the old bridge 
the arrangement of the members of the towers was so 
planned as to admit of the widening of the suspended | 
structure from a single track 10 feet in width to a 
double track 17 feet wide, to permit of the passage of 
vehicles in opposite directions. This work of enlarge- 
ment was commenced in the fall of 1887 and consisted of 
sinking shafts for new and increased anchorages to 
support the two additional eables required to sup- 
port the increased weight of the superstructure and 
the additional floor surface of the widened bridge. 
After the 244-inch steel ropes, seven of which formed 
each cable, were placed in position and the suspenders 
for supporting the trusses had been attached, the 
russes were sent out from the ends in 30-foot sections 
itil they met in the center and were connected, after 
ich the work of removing the old wooden structure 
inserting the new floor system was begun. On 
night of June 12, 1888, the last part of the old 
mn bridge was removed, and on December 15, 
he new steel suspension bridge was pronounced 
upleted. It was considered a memorable occa- 
‘he bridge companies had every reason to be- 
new structure would last longer than they 


live to control it. In this they were in error. 
he 


ieve th 











WRECK OF THE OLD LEWISTON SUSPENSION BRIDGE. 


hurricane from the cvuthnwet. Within a few hours of 
the calamity, however, contracts had been let for the 
material for another bridge, and the work of recon- 
struction was rushed night and day. Material was on 
the ground in seventy days, and on March 22, 1889, the 
work of rebuilding the bridge was commenced. On 
May 7, 1889, traffic across the gorge was resumed, and 
the structure was hurried to completion. Once more 
the bridge companies viewed their work with extreme 
satisfaction. The new structure was given additional 
strength, and it was the common belief that it would 
last for ages. 

Not so, however. The elements of nature had wrecked 
one structure, and other factors were to bring about 
the removal of the later structure. Chief among 
these was the element of progress. When the suspen- 
sion bridge was completed, the Niagara locality had 
not yet felt the developing influence of the electric 
road system. This experience it was yet to have. The 
trolley made its entrance. It laid hand on and cap- 
tured beautiful routes along the Niagara gorge on 
both sides of the wild and attractive river. Then came 
the thought that a connection between the electric 
roads on the New York State side with those on the 
Canadian side, together with a crossing between Lewis- 





_— 


} 


| 
| 


THE NEW STEEL ARCH AT NIAGARA. 


ton, N. Y., and Queenston, Ont., would form a belt 
line destined to win wide popularity. Such a scheme, 
however, necessitated the construction of a stronger 
bridge across the gorge ; for the new suspension bridge 
had been designed with the idea of running heavy 
trolley cars across it. These are the incidents that led 
up to the building of the new steel arch, which, when 
completed, will be the greatest structure of the kind in 
the world. 





At the point where the bridge crosses, the cliffs are | hydraulic means being used in this excavation. 





ERECTING THE STEEL 


each side of the river, standing about 67 


vided longitudinally into three parts. In the center, 
about 23 feet will be given up to double tracks for an 
electric road service, and on either side of the tracks 
there will be carriageways about 8 feet wide, while 
beyond these, elevated a few inches above the road- 
way, will be walks for pedestrians. of the 
bridge will be about 150 feet from the ievel of the piers 
at the skewbacks to the ribs at the crown of the arch. 
The depth of the trusses is about 26 feet. The floor of 
the arch will be about 192 feet from the surface of the 
water in the river. The arch was designed by L. L. 
Buck, and he is the chief engineer of the work. The 
contract for building the bridge is in the hands of the 
Penecoyd Iron Works, of Philadelphia. 

It is evident that to rebuild such a bridge as the sus- 
pension bridge across the Niagara with a bridge of dif 
ferent pattern, on the very , and without 
interfering with travel over it, ealls for considerable 
skill and ingenuity. Skilled labor only el 
ployed, for an inexperienced workman may not only 
lose his own life, but he may do that which might 
bring death or injury to others, especially in such a 
dangerous work as that at Niagara, where to drop from 
the work means almost certain death. 

The decision to build this arch was made some years 


as * 


The rise 


same site 


ean be 





ARCH WITH THE AID OF THE PRESENT 


SUSPENSION BRIDGE. 
ago. The abutments were built in the fall of 1895, and 
have ever since awaited the erection of the steel upon 
them. The abutments are four in number, two on 


feet 


apart 


They are located close to the edge of the water in 
the lower river. The method of their construction 
was as follows: The accumulated dirt and loose rock 


on the debris slopes of the river bank at the points of 
| operation were removed until solid rock was reached, 


The 


1,268 feet apart. The abutments are located close to | rock was cut away in step form and on this a conerete 





the water's edgeland the clear span will be 868 feet long. 
It will be by far the longest steel arch in the world, as 
will be evident from the following comparison : 
Name of Bridge. Span. Rise. 
Niagara, U.S. A. . 868 ft. 150 sift. 
Louis L., Oporto, Portugal. Wibedess cbeatacsonce 6 * “46 CO 
ahs 2 ok a cencdgonbite we S43 ** nw 
Grand Tronk, Niagara. ........... BO — 
Pia Maria, Portaga). . 525 * mm .? 
Eads St. Louis Bridge... . @o™ ..™ 
Washington Bridge. New ‘York... 510 “* 917 “ 
PNG, TS ike davbdcciscccectsccdsves 492 “* is * | 
Rochester Driving Park ... . fei." 


foundation was built. 
Portland cement mortar and broken stone that 
pass through a two-inch ring. 
flint rock, the engineer in charge 
of sandstone or limestone, owing to the 
abutments would have to sustain. 
ment was mixed dry with 24¢ measures of clean, sharp 
Canadian sand, and then water 
ately thick paste. 
mortar in proportions of about 444 measures to 1 
i sure filling all voids with mortar 
mixed and deposited in layers of 10 to 12 inches and 
| rammed sufficiently to flush the 
The main span will be connected to the cliffs by two | tar. 
shore spans, one of which wil) be 210 feet long, the | 3-inch wrought iron anchor bolts or 
night of January 9-10, 1889, before the | other 190 feet. The arch will be a single deck structure. | long were built, each extending 10 feet beyond th 
> Was a month old, it was swept away by a fierce | Its width will be about 49 feet, and this will be di- | crete surface. In addition to the four rods sunk in 


The concrete used was made of 
would 


The 
objecting to the 


stone used was 
nse 


pressure the 
One measure of ce 


added to make a moder 


Broken stone was spread over the 
1 to in 


This was thoroughly 


interstices with mor 


Into the conerete portion of each abutment four 
913 


2 feet 


rods 


? con 
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the coperete, four other rods of the same material and 
size pass through the stené work of the abutments, 
making in all eight anchor bolts in each abutment, 
the end of each one extending beyond the coping stones 
about one foot to afford an anchorage for the iron 
an@hor plate or shoe. The total weight of the 32 rods 
in the abutments is 9,910 pounds, while the 32 washers 
countersunk in the conerete weigh 3,536 pounds, the 
latter being of cast The abuat- 
ments are wagnificent samples of ashlar masonry, the 


iron free from flaws 





stones used weighing from two to six tons apiece. Three | 
- | . . 
ones used for the copings of the abutments on | several years longer, that convenient instrument would 


of the st 


the New York State side weigh six tons apiece and | 
The | 


measure 7 feet 6 inches wide by 2 feet thick. 


stone was obtained from the Chaumont, Jefferson | 
County, quarries, and it was found necessary to drill | 
half of them in order to 
anchor bolts. It was found neces- 
f unusual strength in lower- | 
ing the stones over the bank. They were dropped 60 | 


feet to a skidway, and then lowered about 190 feet | 


f-inch holes through over 





lower them over the 


sary to employ derricks « 


along the skidway to the work 

Preparatory to the erection of steel, the Pencoyd 
Bridge Works erected great structures of timber false | 
work between banks. This 
false work extends from the bank up to the floor of the 


the abutments and the 
lemporary anchor pits had already been pro- 
vided on top of the bank at each end of the bridge. 
The top chord of the arch was ran out on the euspen- 
sion bridge, and the placing of steel ou the abutments 
commenced. The river span or main arch is being 
built first, and as fast as two chords of the arch are 
anchor cables are run down to sustain the 
weight. Movable derricks, erected on the suspension 
bridge, aid in letting the iron down to the point needed. 
Sinee the shocs were placed the work has progressed 
with surprising rapidity. Itis expected that the arch 
will be compieted during the summer. 

The present suspension bridge will be taken down 
and rebuilt on the site of the old Lewiston suspension 
bridwe. below the falls. 
There it will take the place of the picturesque old 
wreck, which, since Apri! 16, 1864, has swung back and 
forth in the breeze, telling the story of man’s careless- 
ness to properly guy it before the coming of a storm 
which swept its floor away. ‘The gays had been loos- 
ened during an ice jam, fearing that when the ice went 
out it would carry the guys with it, and, fair weather 
following, the men in charge forgot the necessity of re- 
anchoring the guys. When a storm swept down the 
gorge, the bridge fell easy prey to its violence. It is 
understood that the suspension bridge, in its new loca- 
tion, will have a trolley track on its floor to allow trol- 
ley cars to cross the river at that point, thus forming a 
part of the proposed belt line about the gorge. 

Incidentally it may be remarked that plate No. 2 
shows three bridges—the suspension bridge, the new 
steel arch in construction, and one of Niagara’s famous 
ice bridges, reaching from shore to shore. The form 
of the ice bridge changed during the short time the 
This was because it was 


bridge. 





placed, 


seven miles down the river, 


pictures were being taken. 

preparing to go out, or pass down the river, which it 
did within an hour after the views were taken. 
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The Typewrtter Barred Out. 





A rule of the House of Commons is that all petitions 
must that body in written or litho- 
graphic form, but recently the Hon. Mr. Gedge sub- 
witted a memorial from his constituents of the town 


be laid before 


of Walsall in typewritten manuscript and created 
quite a sensation. says The Chicago Record. The 
Speaker declined to receive it, on the ground that it 


and an infringement on the 
dignity of the House. He contended that typewrit- 
ing was neither manuscript nor lithography, although 
he admitted that the rale was adopted before the in- 


was a Violation of the rule 


vention of typewriters. Mr. Gedge gave notice that 
be would take the earliest opportunity of moving an 
) the rale, in order,that a modern inven- 


convenience and a decided im- 


amendwent t 
tion which is of great 
provement over pen and ink manuscript might be re- 
cognized 

The same rule applies to all of the official depart- 
meuts of the British government. All documents that 
emanate from the various branches of the Ministry are 
still written in long haad upon the same kind of paper 
for several centuries and is mana- 
for them. No private individual is 
allowed to use official paper for any purpose whatever. 
And quill pens are stil) the ordinary instruments of 
literary labor in the exeeative depaitments as they are 
in the universities, the courts and in the old-fashioned 
lawyers’ offices. We visited an examination room in 
one of the colleges at Oxford the other day where a lot 
of stadents had just finished the exainination known 
as the which comes at the end of the col 
upon the table in the center was a 
large box filled with several hundred quill pens which 
had just been discarded by the students and were be- 
ing gathered up by the janitors. It was only recently 
that steel pens were allowed in the Bank of England. 

A typewritten communication on official subjects 


that has been in use 
factured expreasiy 


** (rreatgo, 


lege year, and 





would not be received in some of the British offices 





nor in the courts, but we in America are almost as far 
behind the times, for it is only since the Harrison ad- 
ministration that typewriters have been used in the 
State Department at Washington. Even now all com- 
munications to the foreign legations of the United 
States and the diplomatic representatives of other 
governments at Washington have to be written in long 
hand. Our ministers abroad are still required to use 
the sane method in preparing their dispatches to the 
government. Mr. Blaine was the first man to intro- 
duce the typewriter, and if he had remained in office 


have been furnished to ali of the foreign representa- 
tives of the United States. 
—_—~>+0+2>— —________- 
AN AUTOMATICALLY CLOSING UMBRELLA. 

The illustration represents an umbrella of compara- 
tively simple construction, which may be conveniently 
opened, but is designed to close automatically on simply 
pressing a knob or button. The improvement has 
been patented by Charles E. O. Hager, of North Bal- 
timore, Ohio. The small figure is a sectional view of a 
portion of the handle and the ribs folded down. In 
the outer end of the hollow stick slides a rod carrying 
near its outer end a crown on which are fulerumed the 
ribs supporting the cover, and each of the ribs is con- 
nected by a sectional brace with a runner rigidly con- 
nected by a pin with the sliding rod, the pin extending 
through slots in the outer end of the stick and the 
crown and the runner moving in unison. The brace 
has a short outer pivoted section, and the middle of its 
main inner section is pivotally connected by a link with 
a crown rigid on the outer end of the stick. The inner 
end of the sliding rod has a reduced portion on which is 
a coiled spring, and its extreme inner end has a knob 
which projects through an aperture in the stick near 
the handle, the knob engaging the aperture when the 
umbrella is open, and holding the several parts locked 
in open position. When the umbrella is closed, the 





HAGER’S UMBRELLA. 


spring is extended to hold the several parts in closed 
position. By having the short section in each brace, 
the ribs readily open when the rod is pressed inward, 
as the short section can readily give until it opens out 
into a straight line with the other section. 

The First Ballroad to the Arctic Sea. 

The first railroad ranning to a port on the Arctic Sea 
is the continuation of the Vologda Railway, in Russia, 
which is now finished to the port of Archangel, on the 
southeastern corner of the White Sea and at the mouth 
of the river Dvina. This new line, which was opened 
some weeks ago, says The Engineering and Mining 
Journal, is nearly 400 miles in length. ‘The Vologda- 
Archangel Railway passes for the most part through 
deserted or sparsely populated regions, or across *‘ tun- 
dras” and marshes, which are sometimes 50 feet in 
depth. The whole nature of the country through 
which the new line passes was unfavorable to its con- 
struction. Marshes and patches of bog and swamp 
had to be filled in; the newly made embankments 
were continually giving way and had again to be 
built up until the necessary stability had been 
obtained. Six iron bridges and numerous bridges of 
wood were required. The wooden bridges are built 
upon piles driven, in some cases, to a great depth 
beneath the surface. The new line is of military as 
well as commercial importance, for it must play a lead- 
ing part in the opening of the northern provinces of 
Russia. It will furnish an outlet, for instance, for the 
deposits of petroleam which exist in northern Russia, 
but have not been worked on account of the lack of 
transportation. 
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A NEW antiseptic of much value as a bactericide has 
been manufactured at Elberfeld from a formula given 
by Dr. Eichengrtin, chemist at the factory of Bayer 
& Company. The preparation is called protargol, and 
is a compound of silver and protein. According to Dr. 
Benario, of Frankfort, a one per cent solution destroys 
the b .cteria of anthrax and enteric fever. The prepa- 
ration is also employed as a powder and as an oint- 
ment. 
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Miscellaneous Notes and Keceipts, 

Paper Hanging by Machine.—Paper hanging by ma- 
chine is the latest achievement, says the Werkstatt. 
Tho arrangement used for this purpose is provided 
with a rod upon which the roll of paper is placed. A 
paste receptacle with a brushing arrangement is at- 
tached in such a manner that the paste ic applicd auto- 
matically on the back of the paper. The end of the 
wall paper is fixed at the bottom of the wall, and the 
implement rises on the wall and only needs to be set 
by one workman. While the wall paper unrolls, and, 
provided with paste, is held against the wall, an elastic 
roller follows on the outside which presses it firmly to 
the wall. When the wall paper has reached the top, 
the workman pulls a cord, whereby it is cut off from 
the remainder on the roll. 


Paper floors are enjoying a steadily increasing popu- 
larity, which is readily explained by the many advan- 
tages they possess over wooden flooring. An important 
advantage consists in the absence of joints, whereby 
accumulations of dust, vermin and fungi dangerous 
to health are done away with. The new paper floors 
are bad conductors of heat and sound, and, in spite of 
their hardness, have a linoleumlike, soft feel to the 
foot. The costs are considerably lower than those of 
floors made of hard wood. The paper mass receives a 
small addition of cement as binder, and is shipped in 
bags, in powder form. The mass is stirred into a stiff 
paste, spread out on the floor, pressed down by means 
of rollers, and painted with oakwood, nutwood or ma- 
hogany color, after drying.—German exchange. 


Fugitive Colors of Gems.—A remarkable fact is re- 
ported by the Journal fir Goldschmiedekunst, viz., 
that the colors of precious stones are not permanent in 
the light. To give a chemical and physical cxplana- 
tion for this is difficult ; for, although chemical reac- 
tions in solid bodies have been proved, one would not 
presume them to occur in the exceedingly hard minerals 
eoncerned. A ruby which had been left for two years 
in a light show window was found to be considerably 
lighter after this time had elapsed than a stone, previ- 
ously of exactly the same color, which had been kept 
in the dark. Similar results were observed with eme- 
ralds and sapphires. Still more hasty than with these 
valuable colored gems is the action of light on the less 
expensive stones. Garnet and topaz differ in that the 
former becomes dim and dull, while the latter only 
turns lighter. 

The Lakes of Cerium as Compared with Those of Iron 
and Tin.—Since the rare earths are now worked up in 
industry, cerium salts are obtained asa by-product, 
for which no use has been found so far. The author 
investigated whether and in what manner they might 
be employed as inordants in wool dyeing. He found 
that sheep's wool, on boiling with tartar and cerium 
sulphate, fixes the latter completely and firmly, but 
that the dyeings obtained on it do not possess any prac- 
tical advantages over the other known methods. For 
the dyeing experiments the author used a tight cloth 
of sheep’s wool which was heated about an hour with 4 
per cent of cerium sulphate and 8 per cent of tartar, 
elose to boiling, whereby the liquor was almost en- 
tirely exhausted. In asimilar manner he dyed on tin 
lakes (mordanting with 4 per cent of tin salt and 2 per 
eent of oxalic acid) and iron lakes (12 per cent of green 
vitriol and 12 per cent of tartar, etc.) with logwood, 
alizarine, cochineal, Avignon berries, alizarine orange, 
sanders, and alizarine yellow. From the results com- 
piled in a table it appears that, as regards resistance to 
acids, the tin lakes change their shades least (with the 
exception of the alizarine lake and alizarine orange 
lake), only becoming, as a rule, considerably lighter. 
As regards the acid-resisting properties of the cerium 
lakes, cochineal, Avignon berries and alizarine yellow 
are entirely fugitive, the original color almost return- 
ing. Alizarine, alizarine orange, and logwood changed 
their color entirely, the lake with logwood being so 
little acid-resisting that even the small quantity of tar- 
taric acid remaining from the mordanting sufficed to 
prevent the formation of the lake in dyeing. It was ne- 
cessary, therefore, to add a small quantity of ammonia 
for the neutralization of this tartaric acid, in order to 
attain the formation of the lake. The most acid-re- 
sisting is the cerium lake of sanders, while the iron 
lakes were found to be the least fast to acids. As re- 
gards the original color of the different lakes, it was 
found that the lakes of cerium are doubtless more ap- 
proaching the iron lakes than the tin lakes, which is 
all the more to be observed as wool mordanted with 
ceriuin is in itself absolutely uncolored, while material 
mordanted with iron is known to be very strongly col- 
ored. Asa general rule, the tin lakes are very bright 
and brilliant, while the cerium lakes and the iron lakes 
are dark ; on an average the former have a redder 
tinge, the Jatter more of a blue one. In virtue of the 
similarity of cerium to the iron oxides and the sesqui- 
oxides respectively, and the dissimilarity of the lakes 
to those of tin and the monoxides respectively, one 
might regard as an established fact the assertion of 
modern chemistry that cerium is a sesquioxide.— 
Gustav Matschak in Mittheilungen k. k. Gewerbe 
Museun; Chemiker Zeitung. 
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THE SANDY HOOK MORTAR BATTERIES. 
(Continued from first page.) 

jee, and more are under construction. The fortifi- 

‘ion of this important point possesses more than 

| interest at the present time, when defensive pre- 

ations of all kinds are being pushed forward with 

te. The original plans called for 176 mortars for 
« York, loeated at various points. 

our engraving shows a quarter of what is known as 
vtrery No. 1 A, and it is situated on the Sandy Hook 
it, so that it controls not only the entire ranges of 
cannels leading into the lower bay, but the lower bay 
. well. The mortars are hiddgn behind and below 
reat earthworks, so that only a shot dropping in ver- 
cally could injure them. A shot of this nature could 
ardly be fired from a war vessel, owing to the great 
evation of the guns which would be necessary. In 
495 the stringent regulations regarding fortifications 
were relaxed sufficiently to allow members of the press 
to inspect the fortifications ; but since our visit they 
have been closed against visitors, so that it is possible 
some changes have been made, but we believe the facts 
gathered by our representative at this time are accurate 
as regards the mortar batteries at present. 

In the first place, the mortar battery is on a part of 
the Hook where it cannot well be seen except from one 
of the lighthouses or the other fortifications. The 
» rangement of the battery will be understood by 
eference to our plan. It consists of an earthwork with 
four pits, with flaring sides connected by underground 
bombproof passages. It is surrounded by a solid 
counterscarp wall twenty feet high. This wall is not 
intended in any way as a protection from the enemy's 
fire, but merely as a shield against a storming party's 
assault on che works. Inside of this wall and im- 
mediately at its base is a deep ditch. The space be- 
tween the wall and the embankment would prove an 
awful place of slaughter for invaders, as at two corners 
of the wall are rapid-fire guns commanding all four of 
the trenches, and a murderous fire, which nothing could 
resist, could be poured out on the assailants. 

From the ditch rise great earth embankments slop- 
ing gradually to a height of 35 feet. The four mortar 
pits are protected by a wall of concrete of great thick- 
ness and a lining of steel. The pits themselves are 
small, being just large enough for the four big mortars, 
which are set on turntables which can be moved by one 
ian. We have already described the 12-inch mortars 

-ed for this fortification. (See the SCIENTIFIC AMERI- 

SUPPLEMENT, Nos. 888, 920.) Mortars of this 
kind cam be built in less time than rifles and at a less 
cost, and when supplemented, as at Sandy Hook, with 
iorts equipped with the most modern coast defense 
guns, they are very effectual, as the war vessels can- 
not stay long enough at great range, which is necessary 
to give the guns sufficient elevation, to do the mortar 
batteries damage. Ordinary shell firing from rifled 
guns gives greater range or greater penetration at the 
same range ; but, on the other hand, the sides of armor- 
ed ships, at the water line at least, are protected by thick 
armor, while the decks are not very heavily plated ; so 
that a shell or armor-piereing projectile would inflict 
serious injury on a vessel, even though she had a thick 
protective deck, for the shots would pass through a 6- 
inch steel deck. The greater accuracy, also, of hori- 
zontal shell firing is in part offset by the system of fir- 
ing mortars in groups, so that if some shots may go a 
little short of the vessel or beyond it, there will remain 
others which will fall directly upon it. The full service 
charge for the 12-inch mortars is 80 pounds of brown 
prismatic powder and a shell weighing 1,000 pounds 
carrying 100 pounds of high explosive. An extreme 
range, with satisfactory accuracy, of five miles has been 
attained. Tests of these mortars have demonstrated 
that the fire can be so concentrated that the projectiles 
fired froma group of sixteen mortars, fired simulta- 
neously, if desired, will fall well within the space cover- 
ed by a ship's deck plan, crashing the mightiest vessel 
afloat like an eggshell with the tons of projectiles, not 
to mention the explosion of the high explosives. Our 
engraving shows only one pit of the mortar battery, 
there being four in all, but the mortars may be fired 
individually, in groups of four or the whole sixteen may 
be discharged at once. Each mortar is moved independ- 
ently, and the men at the mortars can see nothing but 
their guns, the armored embankment and a little patch 
of blue sky overhead. They do not fire the mortars 
nor do they see the vessels in the channel. All the offi- 
cers and men have to do is to train their pieces accord- 
ing to the direetions telegraphed to them by the ob- 
servers, who may be half a mile away. 

The observers have range and position finders and 
glasses, while spread out before them is a map or 
chart of the harbor, marked with numbers inclosed 
'n squares, If a hostile warship approaches, they 
“plot” her course on the chart until it is decided 
that she is within effective range. The observers find 
that the war vessel is going in a certain direction and at 
what speed. From this they caleulate that she will be 
'n a certain square at a certain time. Then they tele- 
graph the order and designate the location of the ship 
te the maa who does the firing. The latter is located 
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nothing down in the bombproof gallery except a chart, 
a duplicate of the one used by the observers. The 
officer in the mortar battery has a table showing at 
what elevation his mortars will fire a shot to carry 
such a distance. He quickly makes his calculations 
and sends his orders to the pits. Up go the shining 
muzzles, until they point to the sky, then there is a 
pause and suddenly the dull brown mound of earth on 
the sand spit. not visible from the doomed vessel, 
spouts flame like a voleano and one or four, or even 
sixteen projectiles, each weighing half a ton, rise and 
descend in a graceful curve on the warship. 

The magazine bisects the central bombproof gallery 
and it is protected in all directions by earth and steel. 
Running from the magazines to the mortar pits and 
from mortar to wortar are steel tracks for the little 
cars that serve the guns withammunition. Turntables 
are placed at the intersection of the galleries, and the 
entrances to the pits and bulletproof doors are hung at 
the main entrance and each of the counterscarp gal- 
leries. 

The huge battery, with its two 12-inch breech-load- 
ing rifles on gun lifts with a maximum range of ten 
miles, was completed at about the same time as the 
mortar batteries, and in an emergency like the present 
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it is gratifying to know that the most important har- 
bor of the United States is so adequately protected 
against invasion by sea. 








The Current Supplement, 

The current SUPPLEMENT, No. 1168, contains several 
articles of unusual interest. An article on the ‘‘ Maxim 
Gun” describes the very latest forms of this important 
machine gun. Various forms of guns are illustrated, 
including the tricycle, naval and the extra light rifle 
for cavalry and infantry use. ‘‘The Passy Railway 
Tunnel” describes the work on the underground rail- 
road which will put the center, the west and the peri- 
phery of Paris in rapid communication for the coming 
exposition. “The Cinematograph” is an important 
article detailing the actual construction of the camera. 
the printing slide, the safety lantern, ete., with direc- 
tions for developing, washing and fixing the films. 
This is an article which our readers have desired for a 
long time. “ Experiments with the Glow Lamp” is an 
article by Hiram Maxim. ‘Dr. Meyer’s Expedition to 
the Source of the Xingu” describes life in the forests of 
Central Brazil. ‘“‘The Debt of the World to Pure 
Science ” is the presidential address at the annual meet- 
ing of New York Academy of Sciences, by Prof. J. J. 
Stevenson. ‘ Poison and Poisoners” is an interesting 
and popular article. *‘ An Interesting Case of Gastro- 
tomy ” describes the removal from the stomach of 
twenty-five staples for barbed fence wire, fifteen screws, 
six horseshoes, forty-six wire nails, twenty-one cart- 
ridges, two ~pocket knives, bolts and pieces of chain, 
making 119 pieces in all. ‘‘ The Red and Blue Color- 
ing Matter of Flowers” is an interesting botanical 
article. 

——— +e re 
ACCORDING to a report of the Paris Journal des Arts, 
the director of the Rheims Museum has submitted to 
the French Academy of Sciences a number of small 
glass mirrors which have lately been found in Gallo- 
Romanie tombs of the Marne department. They are 
of the size of watch erystals, slightly convex and cov- 
ered with pure lead without any admixtere ; they had 
been fixed in boxes as ornaments. In olden times the 
metallic mirrors are known to have been employed not 
only for looking glasses, but also as ornaments on 
tables and other furniture, even on dishes. Gradually 
other metals, such as tin, copper, silver and antimony, 
were added to the lead in producing the glass mirrors. 
In the thirteenth century pouring the lead over the 
glass was commenced, which signifies the first step 





at that point marked X in the plan. He can see 


toward the manufacture of the famous Venetian mirrors. 


247 


Science Notes, 

Twenty-two business men, who acted as the coroner's 
jury in the investigation of the recent great fire in 
Lendon, and served for fourteen working days, re- 
ceived four pence (eight cents) each as compensation. 


C. B. Davenport points out the important part 
played by water in the growth of plants, and compares 
the developmental! processes which go on in the tip of 
a twig to those which occur in the animal embryo. In 
both there is first a period of rapid cell division with 
slow growth ; next a grand period of growth in which 
the general form of the embryo is acquired, the rudi- 
ments of the organs are established, and the organism 
increases rapidly in size by the inibibition of water; 
while finally there is a period in which the histological 
differentiation is carried on, while the absolute growth 
increments cease to increase.—Proc. Boston Se. Nat. 
Hist., 1897, p. 73. 


While the population of Europe, estimated at 175,- 
000,000 in the beginning of the century, rose to 216,000,- 
000 in 1830, 300,000,000 in 1870, and is now nearly 370,- 
000,000, there has been a still more remarkable increase 
in the number of towns with over 100,000 inhabitants. 
There were only 21 of these in 1801 (with 4,500,000 in- 
habitants), 42 in 1850, 70 in 1870 (with 20,000,000 inhabit- 
ants), and 121 in 1896 (with about 37,000,000 inhabitants). 
In 1801 France had three towns with over 100,000 in- 
habitants, while England and Germany had two each, 
but in 1870 the figures were—England 18, Geruiany 10, 
and France 9, while in 1896 they stood—-Kngland 30, 
Germany 28 and France 10. 


At the last convention of the American Medical As- 
sociation, in Philadelphia, Dr. J. B. Learned, of North- 
ampton, Mass., described to the fraternity his simple 
method for the cure of insomnia, or sleeplessness, the 
whole thing being accomplished without the usual 
resort to drugs. Briefly, muscular and mental exer- 
tion, in a systematic way, is the course involved ; that 
is, a series of positions of the body, lying upon the 
back and side in the horizontal line, with the bram 
occupied in controlling and making changes, is the 
substance of the treatment proposed, the brain being 
occupied in devising these changes and modifying the 
respirations—this calls blood and vital energy away 
from the center of matter that keeps up the automatic 
motion and prevents sleep. The doctor terms this 
“turning off the belts.” The muscular motion consists 
in fixing a certain group of muscles for a detinite length 
of time, and then another and another change ; fatigue 
soon comes to muscle and brain thus controlled, and 
sleep is inevitable. 


Some particulars of interesting observations made 
with steam turbines are given in a paper read before 
the Albany Institute by Mr. J. F. McElroy, says Engi- 
neering Mechanics. He states that a disk varnished 
with shellac will throw the whole of the varnish off 
when run at a very high speed. The lac under these 
conditions flows over the surface of the wheel toward 
the periphery, where it is flung off, about one hour 
being required for the complete stripping of the sur 
faces. A particular turbite wheel, he states, caused 
little trouble up to a speed of 3,500 revolutions per min 
ute, but on attempting to increase its speed beyonc 
this figure, vibration was set up and the flexible shaft 
on which it was mounted sprung sideways ¥ inch to 
6 inch. Raising its speed still further, a state of sta 
bility was again reached at which the wheel rau 
quietly, but on approaching a speed of 7,000 revolu 
tions per minute vibration again appeared. The trou 
ble arising at the critical speeds was, he found, miti 
gated by a gentle end pressure on the shaft at these 
periods. With ball bearings he had failed to get satis 
factory results, as soft steel was used for the bearings. 
This steel flowed under the pressure of the balls, even 
very lightly loaded. 


Scientific Ballooning.-—In order to test the accuracy 
of the formula of Laplace for deriving the altitude of a 
balloon, ete., from the barometric record, Cailletet has 
devised a photographic camera which has been con 

structed by Gaumont. A prismatic box is suspended 
from the balloon, says The Engineer. Lenses are ia- 
serted in the lower and in the upper face. Between 
the two a band of sensitized celiuloid is moved by a 
clockwork and exposed at reguiar intervais. The one 
lens produces an image of the scenery down below on 
the earth, the other of the needle of the barometer, 
whose point appears near the center of the plate, which 
has a size of 13 by 18 centimeters (5 inches by 7 inches). 
From the distance on the plate between two prominent 
objects on the ground the height of the balloon can be 
derived. Satisfactory experiments having been nade 
with this apparatus on the Eiffel Tower, Hermite ani 
Besangon took it-ap with them on October 2i in their 
new balloon of 1.700 cubic meters capacity, a gift of 
the Russian scientist Balasehof. The weather was 
tempestuous, and the balloon descended after a trip of 
four hours, having attained an altitude of 2,500 meters. 
The camera is said to have anawered very well ; twenty- 
six photographs were obtained. The apparatus is now 
to be secured against the influences of very iow tem 
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THY KEY OF THE GULF—THE TORTUGAS ISLANDS. | 1860 Fort Jefferson was near completion, but war being 
| declared, it was hurriedly fortified, and has never 


BY ©. FF. HOLDER. 


Dry Tortugas is an erroneous term applied to the! 
group of keys or islands which constitate the extreme 
outer Florida reef. Key Weat is the most important as 
boasting a large Cuban or 
Continuing to the 


regards inhabitants, now 


~ ontingent 


panish-American ¢ 
southwest, we come to the Marquesas Islands, and | 
finally, about sixty from Key West, lies Gar-| 


den Key, on which is situated the finest fort of the old | 


miles 
elass in the United States: a magnificent structure, | 
three tiers of brick masonry, filled in with concreie— 
the whole forming a defense which, while of not much | 
modern guns, was, during the| 


= 


service to-day againsi 


iate war considered a formidable fort. 
The been almost neglected 


' 
since the 


Tortugas Isiands have 


war, when the Drv Tortugas obtained a some- 


what unenviable reputation by being used as a mili 
tary prison. 

Tortugas was . —————— 
not so disagree 

able a piace as 


it was painted. 


For thirty 
years it has 
been almost 


deserted J he 


ki guns are 


lving where 

they were left 

Dy the troona, 

some UnmMounte ee 
“a oe me, 
% the cari - . 

‘ = ae 
wres rustivg iu ~ 


the sun and 


sin, and the 


ort has a0 ap- 
pearance not 
creditable to 
the 


govern 


that has 


ment 


expended mil 


Hons upon it 
Bat now ir 
dications point 
to the belief 


that toe old 
fort will be re- 
‘ 


habilitated, 


l 
amd the garri 
son. Which has 
been com 
manded by 
some of the 
known 
the 


will 


best 
officers in 
army. 
assuie 


an air of fife 


time it has 
seen in the 
iands of the 
Department of 
~ ate, which 
established a 
quarantine 
station here, 
and army sur 


geons have 


been studying 
the yellow 
fever germ 


But 


the threatened 


theory 
trouble with 
Cuba has re 


+ 


sulted in the 

re-establish- 

ment of the 

post as an army 
; 


Anda naval 

station. The White Squadron is lying off the fort: coal 
hus been sent there for the fleet, and a large contract 
has been given forthe deepening of the harbor near 


Garden Key, so that the largest cruisers can ruu in and 


Cont 
It is a singular commentery on the inactivity of the 


government for the past three decades that this post 


r fort. the moat important strategetical position in the 
Soath, the key of the 


n left in 


(ralf, the Gibraltar of America. 





hould have bee charge of a sergeant all these 


1819, the United 
the whole of Florida 
and considering the fact that 


ears aml practically ignored. In 


States purchased these keys and 


for the sam « f ah 00 000 


the keys are but few hours’ ran from Cuba, it was 
deemed necessary to fortify the exposed points : so Fort 
Jefferson was begun in 1847, and Fort Taylor, at Key 
West, some time lat . 


The 


laves hired from 


laboring work was done almost entirely by 
their Kev Weet. the 


. lle ae f ~ ., : : y 
killed mechanics coming from the North. In 1859 and 


Inasters in 


been entirely completed nor has the original plan been 


| carried out, which would have made it one of the 


strongest fortifications in the world. 

Approaching the group from the east, the keys 
gradually take shape—LHast, Middle, Sand, North, Log- 
rerhead, Bird, Garden, Long and Bush Keys. East 
Key is the largest ; Loggerhead the longest and bear- 
ing the light of that name. They are all made up of 
coral sand and she!l, washed up by the sea, and capped 
by a thicket of bay cedars, and in some instances man- 
groves. The entire group, roughly speaking, includ- 
ing the outlying reef, occupies an area of seventy 


| square miles; being about ten miles in length from 


north to south and perhaps five or six from the Bush 
Key reef to the outer reef west of Loggerhead. It is 


really an atoll, cut by a maze of deep blue channels 





THE FORT AT DRY TORTUGAS. 








MOAT SURROUNDING THE FORT AT DRY TORTUGAS. 


which wind in and out in a marvelous manner, form- 
ing an ideal and perfect harbor, but so narrow that it 
would be difficult for the largest cruiser to turn. 


even the large ship ‘ Vanderbilt,” afterward changed 


into the sailing shin “Three Brothers,” entered the} 


harbor, which is very deep. 

The main entrance is from the east. vessels sailing 
for Loggerhead Light.three miles away, almost passing 
Tortugas, then a buoy is suddenly seen, and the vessel 
nearly doubles on her tracks and steats into a narrow, 
intensely blue channel, which completely encircles the 


key, so that a vessel passing in the main channel is not 


obliged to turn, but passes directly around the key and 
out again. 

Fort Jefferson stands in the center of the group, and 
the original plan was to have the various islands, Bird, 
Sand, East and Loggerhead Keys, provided with bat- 
teries. This can now be done, and with sand-bag forts, 
and one or two disappearing guns of the largest caliber 





on each key surrounding the fort, the place could be 
made impregnable. 

The old fort presents a picturesque appearance, and 
seems to rise directly from the water. The key con- 
tains thirteen acres, and the fort almost surrounds it, 
there being about an acre of ground on the outside ; 
but on the north, west and south fronts the sea wall 
breasts the sea, and between it and the fort there is a 
wide moat ten or twelve feet deep at high water, be- 
yond which rise the walls with their frowning ports. 
Each face is pierced for one hundred and thirty large 
guns; and as there are five faces, the total equipment 
would be about five hundred guns. The two lower 
tiers are in casemates ; the third on the parapet, where 
at each angle there is a bastion tower, reached from 
below by a winding granite stairway, all of which 
gives the old fort an attractive and castellated appear- 











Dur- | 
ing the war the largest transports entered the port; | 





ance. The writer well recalls standing here at the out- 

break of the 

war, watching 
an incoming 
| gsteamer which 
was supposed 
to be the Ala- 
bama or sowe 
Confederate 
cruiser. There 
was not a gup 
on the fort at 
that time, and 
as the vessel 
refused to stop 
at the com- 
mand of the 
health -officer, 
those on the 
fort, of whom 
the late Quar- 
termaster- 
General Meigs 
was one, sup- 
posed that they 
were to be cap- 
tured. The 
vessel proved, 
however, to be 
a transport 





loaded with 
guns and 
troops, and 


from then on 
Fort Jefferson 
was well equip- 
ped. It was 
here that the 
conspirators 
were sent, and 
some of their 
efforts at es- 
cape made life 
at the fort ex- 
tremely exeit- 
ing at the time. 

From the 
water the great 
fort presents a 
frowning front, 
but, landing at 
the wharf and 
passing 
the draw bridge 
into the in- 
terior, one un- 
derstands fully 
why the term 
Garden Key 
Was given to 
this island. 
Here are 
groups of lofty 
cocoanut 
palms on either 
side of the 
walls, while beneath a grove of mangrove trees is the 
path lined with out-of-date shell and solid shot which 
have stood here for nearly forty years. 

The quarters for officers and men are perhaps among 
the finest in the country, and are iarge three-storied 
buildings following the general direction of the faces. 
The one on the north and west is the officers’ quarters, 
while that to the east is for the men. It was here that 
Billy Wilson’s men mutinied during the war. An old- 
fashioned lighthouse rises a few feet above the parapet, 
and at its base is the keeper's cottage, where for years 
lived old Capt. Benner, who, it was said, found twenty 
thousand dollars in doubloons at the wreck of an old 
galieon on East Key, eight or ten miles away. This 
house and light are made the location of “ Jack Tier,” 
one of Cooper's novels. 

The ground of the interior is white sand, here and 
there covered with Bermuda grass and a long wiry 
grass which grows like a vine, throwing out roots here 
and there and forming a trap to the unwary. The 
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, ground is in the center, and here the writer 
‘any battalions of prisoners mustered during the 
They were sent down in transports, and as they 

‘ed ashore were a sorry lot. Many were mana- 

- secured with ball and chain, being considered 

-ate characters, and sentenced to Dry Tortugas 

erm of years 

or to the establishment of Fort Jefferson, in 1847, 
islands were the resort of wreckers and pirates, 
reaped a rich harvest from the wrecks of the time. 
writer discovered a large Spanish gun, with the 
- of arms of Spain still intact, on the shoal reaching 
from Bush Key. Tine gun was raised and placed 
pp. the fort. 

(ore important than Tortugas is Key West, where 
ity has sprang up, and property valued at mil- 
as of dollars is almost entirely unprotected. The 
ind of Key West is about five miles in length and one 
breadth. The city, or rather the most prosper- 
is portion of it, is on the southwest side, where the 
eef reaches away and affords 
protection to a fine harbor—one 
which would float the navies of 
the world, and is of great im- 
portance asa naval station. The 
island rises to a maximum height 
of twelve feet, this being a cal- 
careous ridge. At other places 
is but a few feet above the 
vater. Yet the accumulation of 
soil is sufficient to afford laxuri- 
ant vegetation, the island being 
covered with trees, bananas, 
plantains, guavas, cocoanuts, 
tamarinds, and other tropical 
fruits being prominent. 

The armament of Key West is 
of the ancient type, and entirely 
obsolete. It consists of a fine 
fort of the old style. Fort Tay- 
lor rises directly from the water 
on the southwest side, command- 
ing the approach to the harbor. 
It is connected with the land by 
a drawbridge, having a fine front 
of granite and brick, with castel- 
lated walls, bastions, ete. Like 
Fort Jefferson, Fort Taylor is 

d for three tiers of guns, 

Lue oceessory defenses consist of 
two wartello towers. These have 
caseliated walls, but are useless 
from a modern standpoint. 

The question of climate is one 
which interests many when this 
region is to be repopulated with 
troops. The writer spent several 
years at Tortugas, and is pre- 
pared to say that, when the quar- 
antine rules are absolutely lived 
up to, it is as healthful a place 
as one could wish. 

The great reef which surrounds 
the Florida keys in former years 
was interesting as being the only 
coral reef on the American conti- 
nent within the jurisdiction of 
the United States. At Tortugas 
it represents an area of seventy- 
live or one hundred square miles, 
and was a vast grove of coral 
polyps, cut here and there by 
the deep blue channels peculiar 
to the region ; but some peculiar 
occurrence has changed much of 
this. A few years ago the coral 
of the reef, even so far as Key 
West, died, and at present it is 
difficult to find any in shoal 
water, where formerly it could 
be taken up by the cartload. It is assumed that an 
earthquake opened a crack in the vicinity, permitting 
sulphurous fumes or some gas to escape that destroyed 
the polyps. This is of course theory, but the fact 
remains that something occurred which resulted in the 
almost total destruction of coral life in this locality. 
But this may be only temporary. Corals grow much 
nore rapidly than is generally supposed, and in a 
short time the reef will again blossom with these 
inimie flowers. 

-- Po oe 

H. L. RussEiuL and 8. M. Babeock consider that pro- 
found changes of a physical and chemical nature, 
which oceur in milk from which bacterial fernrenta- 
tions have been excluded, are of a non-vital character 
oa = to the presence of ready formed enzymes in 
hea as obtained from the cow. Moreover, they 

é parated out proteid converting enzymes, and 
a at they exert a curdling as well asa digest- 
thee “ whan applied to milk. They believe, 

hat the ripening of hard cheese is caused 


Ay nt action of bacteria and enzymes,—Nature, 
iVii., 378 
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PUEBLO ARTS AND INDUSTRIES.—II. 
BY COSMOS MINDELEFPF. 

The western tribes of the Pueblos, and especially the 
| Moki Indians of Arizona, have been but little affected 
| by the march of time since the Spanish conquest three 

and a half centuries ago, and many of their arts and 
industries are almost exactly the same as they were when 
| described by Castafieda. In the eastern Pueblos, along 
'the Rio Grande, there have been many changes in the 
| life of the people, who have been toa certain extent 
| Mexicanized, and the arts found in an almost aborigi- 
| nal state in the West, on the Rio Grande are all more 
or less nodified by that influence. The more primitive 
western tribes have, therefore, received inuch more at- 
tention from scientific investigators, and are naturally 
of more interest in the present state of our knowledge. 
When the purely aboriginal features of Pueblo arts 
have been exploited, the study of modifications due to 
contact with a higher culture will have an even 
greater interest. 





One’ Siena pia ties 


HOPI MAIDENS, SHOWING PRIMITIVE PUEBLO HAIR DRESSING. 





The illustration shows the native costume of the Moki 
women, asalso the style of hair dressing pecniiar to 
them and described in the last paper of this series (Sci 
ENTIFIC AMERICAN, January 15, 1898). The essential! 
part of the dress is a blanket woven in a fine lozenge 
pattern, of native black wool, bordered with a wide 
band of dark blue, separated usually from the body of 
the blanket by a raised cord of green. The two ends 
are brought together and sewed, except a space of a 
few inches to allow the passage of the arm, thus form- 
ing a baglike garment open at both ends. In use the 
blanket is draped over the person in the manner shown 
in the illustration, passing under the left arm anc over 
the right shoulder, the right arm passing through the 
opening left near the top of the seam. When the 
wearer is not at work, the blanket is often drawn over 
the left shoulder, leaving only the right arm free, as 
shown in the uppermost of the three figures in the illus- 
tration. 

Sometimes an additional blanket is thrown over the 
shoulders. Castafieda says : ‘*The 
women wear biankets, which 
they tie or knot over the left 
shoulder, leaving the right arm 
out.” That description, so far 
as it goes, applies as well to-day 
as it did in 1540. He adds that 
“They gather their hair over 
the two ears, making a frame 
which looks |ike an old fashioned 
headdress.” 

The blanket dress constitutes 
practically all of the native 
woman's costume. On occasions, 
and especially when she goes 
away from home, a woman tiny 
wear moccasins, made of deer 
skin with rawhide soles. A large 
part of the deer skin is left 
attached to the moccasin, and 
is wound round and round the 
lower leg, forming a bulky kind 





of legging, but this is more often 
seen among the Navahos, who 
travel much, than among the 
Pueblo women, who seldom 
leave home. It is a common 
sight, however, along the rail- 
way which passes near some of 
the eastern Pueblos, where the 
women congregate on the plat 
form at train time, to peddle fruit 
and pieces of pottery to the pass 





ing traveler. There also the 
native blanket dress can be seen, 
usually worn over an underdress 
of calico print. This underdress 
is rare in the West. 

There ig a charming simpli 
city about some of the eustoms 
of the western Pueblos, which 
still retain their aboriginal forin. 
When a young man has deter 
minedin his own wind that lif 
without a certain young woman 
would be but a dreary wast: 
he speaks to his own parents 
about the matter amc they pre 
pare for him a little bundie of 
gifts, in which is usually in 
cluded a blanket and a buckskin. 
This bundle he takes to the 
house of the young woman and 
leaves it there carefully and by 
stealth, so as not to be seen ; but 
usually a pair of very interested 
eyes watch his movements from 
within, If the bundle is re 
turned, he knows that he must 
seek elsewhere ; if it is retained, 


Perhaps the best known art of the Southwestern , he thereupon becowes an accepted suitor, and there 


tribes, aside from pottery making, is blanket weaving. | after the young couple can be seeti on any bright day 
The blanket is an integral part of the Indian dress, | in some sheltered nook on the house top, the man knit 
and in the manufacture of the highest grade the Mokis | ting himself a pair of woolen leggings or footiess stock 
have always been pre-eminent. Oddly enough, among | ings and the girl dressing his hair with a bunch of grass 
these Indians weaving is the work of the men, whereas | or straw, the ends of which serve as comb and brush; for 
in other tribes, and especially among the Navahos, who | these people are very proud of their long black hair, and 
roam over the surrounding country, the weaving is ex- | devote much time to its care. When all the prelimin 
clusively done by women. Much has been written | aries are arranged, the man goes to the house of the 


|about Navaho blankets, and within recent years} woman’s people and becomes an adopted member of her 


enormous quantities have been shipped out of Arizona | family. This custom has had a marked effect on the 
and New Mexico by the traders, but the much finer | architecture of the villages, as will be pointed out in a 
Moki blankets are but little known. Among the Na-|later paper of this series. That the custom is an old 
vahos the art has already passed through that stage of one is evidenced by the remark of Castafieda : * Whe 
degeneration which invariably attacks a native art’ any man wishes to marry, it has to be arranged by those 
for the products of which a large foreign demand arises, who govern. The man has to spin and weave a blanket 
and it is dificult now to purchase a Navaho blanket|and place it before the woman, who covers herselt 


more than a year or two old, while the types, both of 
design and weaving, prevalent five or six years ago are 
now practically unknown. Such conditions are now just | 
beginning to affect the Moki manufactures, and it is in- 
teresting to note that the changes of a year or so past 
are greater than those of the previous three centuries. 





with it and becomes his wife.” 

Although the Navahos now make only the coarsest 
and cheapest blankets of native-grown wool, asing 
fine Germantown yarn in their finest work, the Mokis 
still make their best blankets of varn spun by them 
selves, Their best work is the woman's dress blanket, 
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and although not so elaborate in design or gaudy in 
colour as the Navaho product, it is technically equal if 
There is a tradition that when sheep 
were first introduced by the Spaniards they were 
never shorn until death, so that the supply of wool was 
very limited; but, be that as it way, the Indians now 
shear their sheep regularly and dispose of most of the 


not superior. 
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Physiological Effects of Snake Venom. 

The effects of snake bite, the physiological influences 
of snake venom, have been a subject of extreme inter- 
est to the schools of medicine and the wider audience 
of the unprofessional public. Experiments have been 
made by a series of observers, and the prevalent im- 
pressions of those who have witnessed the results of 


product to the traders, for their own needs are but 
slight 

The illustration shows the manner of spinning and 
weaving, both very primitive, buat still effective. 
the wool is washed it is earded on metal cards purchased 
from the traders and made into coarse yarn, with the 
aid of a spindie consisting of a light stick on which a 
disk of thin wood is mounted. The stick is rolled on 
the thigh, and no wheei or any other appliance than 
Should any dye be used, it 


Is US@U 


the simple spindie 


After 


snake bite in the human subject have been recorded 
and compared. In the Journal and Proceedings of the 
Royal Society of New South Wales for 1895-96 I have 
recently come upon a rather comprehensive article on 
this topic, from whieh, on account of its new data, I 
condense a general review of the subject, which must 
linterest the great number who regard this singular 
pathological phenomenon with natural wonder. 








Prof. C. I. Martin, who prepared the paper referred | 


| to, has especially experimented with the poison of the 


is applied aiways to the finished yarn, but black, white} Australian black snake (Pseudechis porphyriacus), one 
of the most deadly and sinister of the group of vipers. | The first portion increases coagulability, this is super- 
Snake poison is rapidly absorbed when introduced in| seded by an opposite action, “and the establishment 


and brown wools are often used without dyeing. 

The loom is extremely primitive, as the illustration 
Among the Navahos it is set up in the open air 
wherever convenience dictates; among the Mokis it is 
although examples are found 
now and then on the terraces, The finest blankets are 
‘ooms set up in the sacred underground 


which are uot 


shows 
the house, 


usually insick 


woven on 


chambers or kivas, 


a serous sac ‘‘ such as the pleural or peritoneal cavity; ” 
its effects most quickly shown when introduced directly 
into a vein. 


| 
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animals, the frog. In the case of injection the hemo- 
globin erystallizes even within the body. “ The urine 
nearly always contains such crystals, and on three 
oceasions an animal died two or three days after the 
injection of the poison with suppression of urine, ai! 
microscopic examination of the kidneys has shown t:.. 
tubules to be completely blocked with hemoglobin 
crystals.” Martin is inelined to believe taat the dis- 
appearance of the leucocytes is due to their collection 
in the tissues, not to their rapid destruction. Gener- 
ally venom induces clot, but this tendeney is suc- 
ceeded by an opposite effect. In one instance ‘the 
blood in the whole vascular system, excepting only the 
pulmonary veins and the left auricle, was found to be 
solid.” Recently fed dogs died from venom in a shorter 
time than fasting dogs. Rapidity of injection hastens 
death. Large quantities of venom can be introduced 
slowly into the cireulation without producing clotting. 








of this inhibitory phase confers immunity against the 
remainder of the injection.” The resistance to clot- 


The interesting question whether snake ting establishes so-called ‘negative phase blood,” in 


venom ean be absorbed by the mucous membrane of | which the delay to coagulate reaches such a limit that 


the alimentary canal seems answered in the negative. | putrefaction first sets in. 





in ceremonial use during the sum- 
mer months that time 
used as a club and lounging place 
Many of 
the kivas have appliances built into 
were con- 


and are at 


by the men of the tribe 


them at the time they 
for the 
looms, and were apparently design- 
ed as much for use as blanket fac- 
tories as for ceremonia) purposes, 
Che Moki blankets have long been 
barter other 


structed, attachment of 


an article of with 
tribes 

The process of weaving is extreme- 
often 


begin- 


ly tedious and siow, and 
months elapse between the 
ning and the completion of a blan- 
ket. bat time 
sidered by an indian 
he can secure $3 for an ordinary 
blanket, he is content. A 
brings from $6 to $10, 
biankets of 
for $0 and 
blanket of the 
in be purchased for 
they are difficult 


price 


is not an element con- 


workman, If 


smdle 
bed blanket 
while fancy American 
yara have been sold 
a60 The 
Mokis can seld 
less than #10, and 


to procure al any 


are es 


There is e« considerable demand 


for Indian blankets on the part of 
travelers and men who live more or 


less in camp, but it is a singular 
fact that 


use them as a body cotering when 





Indians themselves never 


they can procure others of Ameri- 
can make. It is no uncommon sight 
in a trader's store to see an Indian 
trading three or four native blan 
kets for one of American manafac- 
ture Owing 
to the coarseness of the yarn and 


The reason is simple. 


the erude looms employed, the na- 


tive blanket is heavy but is not 
wart Cold winds penetrate it 
easily, although one of the types 


eommon a few years ago was woven 


of hard twisted yaru bea en down 


so firmly that the blanket would 


hold water for several hours In 


hE 





a bed. where the blankets are cov 
and protected froin 
direct contact with they 
well, although heavy in proportion to their 
warmth. The Indians themselves seldom use beds of 
any kind, and have little ase for warm body coverings, 
in the open air. When a man is at home, 
his costurme consists usually of nothing bat a breech 
cloth, and children of both sexes run naked until they 
are five or six years old, The body thas becomes in- 
ured to changes of temperature, and the ordinary cos- 
tume of calico shirt and breeecbes is sufficient. 

But the nights are always cool in the platean country, 
elevation above the sea, and some 
additional then necessary. The blanket 
supplies the needs of the people exactly; but the Amer- 
ican blanket is so much softer and more flexible, so 
much lighter lu weight, and, withal, so much warmer, 
that it has practically supplanted the native product 
for Indian use 


ered by others 
eold air. 


serve fairly 


except when 


owing to its great 


covering is 


>-e-e —————. 

TRUFFLES will soon be cultivated on seientifie prinei- 
ples and ure likely to become cheaper. M. Chatin, who 
diseovered that the truffle is a mushroom, has an- 


Due de Lesparre, brother of the Due de Gramont, has 


SPINNING AND WEAVING. 


the same it was. Fayrer and Richards thought they 
proved a slight absorption, which modified Mitchell's 
conclusions. Martin found two rats in excellent health 
at the end of a week which “were fed daily for one 
week on bread and milk containing one hundred times 
a fatal dose of venom.” But abrasion of the stomach 
resulted in death in two hours anda half. The feces 
contained no venom, It was supposedly destroyed in 
the alimentary tract, as it is decomposed by artificial 
pancreatic digestion. It is not destroyed by gastric 
digestion. A third experiment seemed to show a slight 
absorption. 

Venom introduced in the blood kills the leucocytes, 
changes and decomposes the red cells, dissolves out the 
hemoglobin and leaves shriveled nuclei. These nuclei 
“soon began to swell, the granules became less distin- 





| guishable and eventually disappeared. 
| ance of the red cells was so complete that at the end of 


The disappear- | 


pss | 


RZ 








The toxic bodies known as 
nucleo-albumens produce identical 
results with those caused by venom. 

In wan, after death from poison- 
ing, the blood is almost invariably 
fluid—a result due to resistance, by 
which the negative phase super- 
seded coagulation. Venom destroys 
the germicidal power of serum. Ve- 
nom breaks down the walls of the 
blood vessels, causing internal he- 
morrhages. The power of venoms 
from different poisonous species va- 
ries, in this respect, greatly. Boil- 
ing or raising the temperature of 
venoms very markedly diminishes 
their toxicity. The venom depress- 
es the circulatory mechanism. After 
injection the blood pressure is low- 
ered and a profound action upon 
the circulation effected. Again, 
blood pressure may subsequently 
be increased owing to intravascular 
clotting, by which the arterial blood 
is prevented from emptying itself 
into the veins. Martin inclines to 
the benef that the fall in’ blood 
pressure from venom “is mainly 
due to a direct action of the poison 
upon the heart,” not, as assumed 
by Mitchell and Reichert, upon the 
vaso-motor centers. Kidney and 
spleen contract in volume from 
snake venom. Snake venom affects 
the nervous system, causing ‘‘ de- 
pression, faintness, loss of co-ordip- 
ating power and ultimacely paraly- 
sis.’ Martin describes the effect of 
venom upon an animal as follows: 
“It produces uneasiness which va- 
ries according to the amount in- 
jected, sleepiness, lethargy, and, in 
a dog, vomiting. The lethargy in- 
creases and is succeeded by weak- 
ness, which is at first most mani- 
fest in the hind quarters. The ani- 
mal remains quiet and disinclined 
to move. If made to walk, its gait 
is unsteady and accompanied by 
inco-ordination of movement. At 
the same time it responds less 
readily to any form of stimulation 
and its senses appear dulled. Later 
it is quite unable to stand, the 


Weir Mitchell showed that it was not absorbed from! pupils become dilated and insensible to light, and the 
the crop of pigeons, though in the case of abrasions of : breathing shaliow and slowed.” 


Again, “It would 
appear as if the poison must reach a certain proportion 
in the cireulating blood before it can seriously interfere 
with cardiac contractions, but once this proportion is 
reached, the heart is very speedily and profoundly af- 
fected.” Respiration at first quickened, in the next 
stage is diminished and asphyxiation results. Body 
temperature may be increased or lowered, owing first 
to a distinct heat-producing (thermogenic) effect and 
secondly to refrigeration induced by depression and 
muscular apathy. 

- In eobra poisoning, convalescence, if the system suc- 
cessfully resists the venom, is abrupt, and no bad 
effects supervene, not even albuminuria; but in viper 
poisoning “the animal suffers from great local and 
widespreading hemorrhage and cedema, which almost 
invariably suppurates.” L. P. GRATACAP. 

a 
Paris has found it necessary to put a check to the 





fifteen minutes there was nothing except the sli¢it col-| haphazard decoration of her public places. The pre- 
nouneed to the Académie des Sciences, at Paris, that the oration of the field to distinguish the preparation from | fect of the Seine has appointed a technical committee 
jone of lymph.” Blood corpuscles of different mammals lof artists, architects, and other competent judges, to 


found out how it werminates and on what leaves its|exbibit marked variation in their power of resist-| which all plans affecting the outward appearance of 
ance. The dog seews the wost sensitive ; among lower | the city must be submitted for approval. 


spores will become fruitfal. 
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LEONARDO DA VINCI'S HIGH ANGLE MORTAR. 
Leonardo da Vinci was one of the greatest and most 
rsatile men who ever lived. When universality of 
talents are considered, all must stand aside in Leon- 
ardo’s favor. During his lifetime, 1452-1519, every 
human attainment was his, and nearly every honorable 
pursuit, barring the commercial, was followed by him 
vith more or less success. He was painter, sculptor, 
arehiteet, poet, musician, philosopher, psychologist, 
author, eritic, traveler, aeronaut, mathematician, phy- 
sicist, chemist, geologist, mineralogist, astronomer, 
anatomist, physiologist, surveyor, topographer, engi- 
veer (civil, mechanical, mining, naval and military), 
and inventor. 

We cannot concern ourselves with any of the 
ichievements of this remarkable man, except to briefly 
refer to one of his most curious inventions, which is 
the direet precursor of the modern high angle battery 
which we illustrate elsewhere. 

In his capacity of a naval and military engineer 
Leonardo showed his love for the terrible. In the 
memorable letter intended for the Duke of Milan, 
which is one of the curiosities of the Renaissance, he 
deseribes the various engines of war which he could 
fabrieate, and the means by which he could over- 
come the enemy. Leonardo has left hundreds of 
sketehes of catapults, ballista, gigantic crossbows, 
preeeh-loading cannon, mitrailleuses, serpentine or- 
_ans, and steam cannon. The breech-loading cannon 
aptedated Leonardo, though he made substantial im- 
provements in it. He devised breech-loading mitrail- 
leuses for giving both a parallel and a fan- 
shaped fire. He it was who discovered 
the secret of the conical rifle ball, and 
he invented explosive bombs. When it 
is said that Leonardo understood the 
principles of the very modern “ built-up ” 
vun, it may well be said that this might 
be ealled his greatest title to fame as an 
inventor. He has left minute sketches 
of guns reinforeed by hoops shrunk on, 
and even of wire guns. 

The high angle mortar shown in our 
engraving is one of the most curious of 
wilitary engines illustrated in Leonardo's 
wanuseript. It is taken from the ‘* Codex 
Atlantieus,” which is now in Milan. Like 
all of Leonardo’s sketches, it is accom- 
panied by notes written backward in a 

Ta {hand. He divides the ordnance 

tiou into fortress, siege, field and ma- 

ordnance, and the mortars shown 
velong to the class of siege pieces. In 
principle they resemble the mortars which 
form the subject of our first page engrav- 
ing. They are stumpy mortars mounted 
on trunnions, and are elevated or de- 
pressed by means of a quadrant in which 
pins are inserted which mesh with the 
worm, which is actuated by the handles 
at the end of the shaft, as shown by the 
small detail drawing. These short can- 
non were known literally as “throwing 
kettles,” and were intended to hurl ex- 
plosives and burning shot. Hollow shot 
could be used with these devices, as is 
shown by the left half of the drawing, which we do not 
illustrate. 
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Handwriting and Forgery. 
BY DR. GEORGE H. JOHNSON. 

The attention of the world has recently been attracted 
to the subject of forgery by the Dreyfus trial in Paris 
and the suit of Jay vs. Sykes in London. In the latter 
case, Sir Tatton Sykes, a rich baronet of Yorkshire, 
was the nominal defendant, but, so far as the public 
was concerned, Lady Sykes was the real defendant. 
The evidence led to the dreadful conclusion that she 
had forged her husband’s aame to promissory notes 
amounting to $75,000, which she had sold to the notori- 
ous usurer David Jay, who, as plaintiff in the suit, was 
trying to enforce payment of these notes. All knowl- 
edge of the notes was denied by Sir Tatton, and the 
experts showed that the signatures were forged and 
probably by a woman ; hence the verdict was for the 
defendant. Now Lady Sykes must stand trial on the 
criminal charge of forging those notes, the proceeds of 
which she used in betting at horse races and in stock 
speculations. 

The forging of checks, notes, orders, accounts, ete., 
is called commercial forgery. The forgery of works of 
prose and poetry by putting the name of some known 
author on a work he has not written is called literary 
forgery. These two classes of forgery are entirely dis- 

*t, of course, and each has been practiced system- 

‘cally as well as sporadically. A prominent detective 
obc- wrote an article for a popular review under the 

‘Se’ Forgery as a Profession.” Forgery as a means 

elithood, and still more frequently as a means of 
K's competenee or wealth without work, has been 
ussidno practiced by many men. This criminal 
‘con, has created a demand for experts in 
‘he Gelection of forgery, so that the critical examina- 


practice 





tion of handwriting, paper and ink has become a pro- 
fession. 

The examination of literary form and vocabularies is 
also expert work which has been carried to a great 
length by the so-called higher crities. Many threaten- 
ing and scurrilous letters are sent through the mails, 
contrary to the law, and in these cases the services of 
both classes of experts may be needed to determine the 
author of the letters. 

Mr. D. T. Ames, who is an acknowledged expert on 
handwriting, says: ‘Of all the fourteen hundred mil- 
lions of human beings on the earth, undoubtedly no 
two are identically the same in their personality, but 
we venture to say that there are much closer approxi- 
mations in this respect than there are between the 
handwriting of any two persons.” The handwriting 
of pupils under one teacher sometimes closely resembles 
each other, but everyone knows that the penmanship 
acquired at school rapidly undergoes changes for a few 
months after leaving school. The personality of the 
writer appears. The circumstances and environment 
of the penman, and his dominant object in writing, all 
play important parts in the evolution of a handwrit- 
ing which soon becomes sufficiently fixed to be recog- 
nized among thousands for years after. So many 
muscles and nerves are exercised, even in the plainest 
handwriting, that it is obviously extremely improbable 
that two individuals should make all the motions in 
the same way. Indeed, it is practically impossible 
that any one should write his own name twice in fine 
lines so that one can be superposed on the other. The 
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existence of such a coincidence of form is always 
an evidence that one or both have been traced, and 
there can be no better circumstantial proof of forg- 
ery., 

Every letter of the alphabet, wherever written, may 
be examined for the following characteristics: Size, 
shading, position relative to the horizontal line, incli- 
nation relative to the vertical line, sharpness of the 
curves and angles, proportion and relative position of 
the different parts, and elaboration or extension of the 
extremities. In scarcely one of these particulars can a 
man make two letters so much alike that they cannot 
be distinguished by microscopical examination. Still 
less can a forger, with different ink and paper, dupli- 
cate a single letter. Now, when letters are joined in 
words the difficulty of precise duplication without trac- 
ing or photography is vastly increased, so that no 
microscope is needed to distinguish the differences 
between the original and the copy. 

Although a man may write his name a thousand 
times and have no two signatures alike, yet, if he writes 
naturally and rapidly, each will have so many charac- 
teristics in common with all the others that it is very 
difficult for even a skillful forger to imitate any one so 
perfectly that an expert cannot detect it. This is par- 
ticularly true if the writing is legible and produced 
with a free forearm motion. Yet a forger can easily 
produce the same general pictorial effect, so that the 
paying teller of a bank, when his suspicions are not 
aroused, may accept it without question. Sometimes 
the imitation is so good that a man cannot tell his own 
signature from the forgery, when he knows that one of 
them is a forgery. In such cases the expert examiner 
is called in. The expert declines to make an immedi- 
ate decision from the general appearance, as bankers 
are accustomed to do; on the contrary, he subjects 
every word and letter to a severe examination and 





analysis which is just as scientific in its way as a chem- 
ical analysis of any compound, 

Some of the principal tests applied to determine the 
genuineness of handwriting are these: The actual and 
relative slant of the letters, or the angies between their 
stems and the base; the constancy and accuracy with 
which a straight line is followed as a base ; the amount 
of pressure used on the pen and the part of the stroke 
where it is applied, and the positions of the lines as a 
whole relative to the edges of the paper. The simplest 
punctuation mark under the microscope has its own 
individuality. It would be difficult to find two writers 
whose semicolons and quotation marks cannot be dis- 
tinguished at a glance. The dotting of i and crossing 
of t afford an infinite number of relations between 
points and lines, and in both of these the time element 
and the freedom of muscular movement play import- 
ant parts. Even the health and self-control of the 
penman, as well as the physical circumstances, show 
their influence on these little strokes. 

Mr. William J. Kinsley, editor of The Penman’s Art 
Journal, is another writing expert who has been em- 
ployed in hundreds of cases in the United States and 
Canada. He says: ‘I firmly believe it to be an utter 
impossibility for one person to imitate successfully (so 
that the imitation cannot be determined by an expert) 
a page of writing of another. The person attempting 
the forgery should be able to accomplish the following : 
First, he uiust know all the characteristics of hie own 
hand ; second, he must be able to kill all of the charac- 





teristics in his own hand; third, he must know all of 
the characteristics in the hand he is im- 
itating ; fourth, he must be able to as- 
sume characteristics of the other’s hand 
at will. These four points are insupera 
ble obstacles, and I don’t believe the for 
ger lives who has surmounted or can sur- 
mount them.” 

Not only do individuals but also classes 
of people and nationalities have charac- 
teristic penmanship. Almost any one can 
tell the natural penmanship of a child 
from that of an adult. Men and women, 
the educated and the illiterate, the 
healthy and the sick, are likewise distin 
guished at a glance. Mr. Ames says the 
writer’s nationality may also be told with 
considerable certainty. 

Recent experiments have shown that 
the characteristics of writing are on 
changed when the writer is hypnotized ; 
that is to say, the hypnotized subject 
retains his habits of movement and con- 
sequently his natural penmanship. But 
when acting under suggestion, if the sub- 
ject is told to write another kind of hand, 
or to imitate another person’s siguature, 
he will do so to the best of his ability, as 
he would in his norma! state. When told 
that he cannot write on account of stiff 
ness in his hand or because of injury to 
his arm, the effect of the saggestion is 
immediately seen in the altered and 
scrawling penmanship. And yet through 
it all individuality of penmanship is re 
tained. 

Mr. Kinsley recommends, as a signature which is 
most difficult to imitate, a legible writing which is pro- 
duced rapidly by a forearm motion without lifting the 
pen from the paper. The style of signature once 
adopted should never be intentionally changed. Under 
these conditions bank tellers and others who know the 
signature will have no excuse for accepting a forgery. 
On the other hand, an illegible scrawl], such as many 
bank cashiers have adopted for a signature, is very 
easily imitated by a skillful penman. Here the general 
pictorial effect is what makes an impression, and it is 
not necessary for the forger to imitate each curve, as is 
the case in legible writing. As soon as ail bank officers 
and customers realize this, the “ profession” of forgery 
will be less profitable. 
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Ir has been said that the streets of Athens, when the 
city was the center of attraction of the intellectual 
world, resembled those of Buigarian and Turkish 
towns by their narrowness and irregularity, says The 
London Architect. Strangers, when they first walked 
along them, used to be in doubt whether they could 
have arrived in so famous a city. Owing to the labors 
of the members of the German Archeological Institute 
it has become certain that Athens possessed one street 
at least which was tolerably wide. I[t was laid out 
between the Dipylon at the wall on the northwest 
and the Agora, and was therefore north of the The- 
seion. The width of the roadway was about 10 ineters, 
or 38 feet. As the Greeks, with all their ability, had 
not Macadam’s shrewdness, the ancient street was 
made up of layers of earth, which required repairs 
constantly. One reason for the exceptional breadth 
was that originally a brook ran along one side, and 
when it was covered over, the additional space was 





allowed to increase the road. 
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RSCENTLY PATENTED INVENTIONS. 
Bugaineering. 

Rorary Ewoerye.—John F. MeGlenn, 
Bowdle, South Dakota In thix engine a cylindrical casing 
is divided to form two chamberr 
together, there 
compartment, and other 


or cylinders in which 


acparaw pistons rotate being two inlet 


, 


and two exhanet porta for eac bh, 


duplicate attachments, forming practically two engines 


nacommon «haft At diagonaily opposite points the 


piston has wings that work in snnelar epeces or steam 
hambere, in which are radially sliding abutments, which 
are: moved alternate! y slots in the casing, there being 
from the throtile valve down 


of the abutments. By 


four steam passages leading 
ward to cendact steam to the sides 


elve and the exhaast valves the 


engine as a whole will be 


reversing the throttle 


rotation of the pistons and th: 


m versed There is no “ @ead point’ in the engine, steam 
pressure being always on one, and, during a good part of 
the time, on both wings 

AUTOMATIC BorLER FREDER. —George 
Johneoen and Marphy F. Smith, Ailenpert, Pa Accord- 
ing to this fovention a foeat-controlied piston carrics a | 


for admitting and ehatting off the water to and 


varve 
from the boiler. the device being of simple and durable 

nstruction and designed to automatically keep the water 
in the boiler at a normal level. In case the pump does 
not act, or the water supply to the valve casing connect 
ing with the holler is interrupted, an alarm ts operated to 
nottfy the engineer 

Rallway Appliances. 

REFRIGERATOR CAR. — Berthold E. 
Mever, Willem I. Bodine and (Obristepher E. Rule, 
Springfield, M To facilitate loading refrigerator cars 
withoat causing an undue waste of ice, this invention 
provides a car of nove »natruction, the car being divided 
into compartments designed to protect the refrigerating 


modium during the time when the car doors are open. 
end refrigerating compartments 
refrigerating 


The car has at each 


forming ice bankers, which ran over the 


ompartments and down their outer ends, and closing 


; 


the tuner aide of each compartment a removable wall 
having two hinged sections, the contigrons aiges of 
which ave recessed, two doore beiag hinged within the | 
ceases, while a bracket is carried by each section of the 
wall in which elides having two hinge-connected | 
sections. When the car duors are open, commnanication 
ith the ice bunkers is closed, but when the car doors are | 
“el, communication m opened direct with the ice 


bunkers to the center 





Electrical, 


Automatic Cur Ort. — Henry F. Black- 


well, dr.. Brooklyn, N. Y This invention relates to | 
fuse bolders to be placed in an electric circuit to auto 
matically cut out the line in cases of excessive load. It 
omprias & spring wing arm form = 8 condnctor 


amd a link formed of sections joined with fusible solder, 


one end of the imk being comnmected © the arm and its 


other end being connected Wa part Then'ated from the 


umm, while a carbon poin circuit engages with the 
link. The device ix designed to be quick and posi- 
tive in action, to effectively prevent the barning out of 
tnetrumen ts 
Bicycles, Ete. 
CHAIN GEAR CasING. — Horace W. 
Dover, Northampoon, England. A case which may be 
easily applied to and detached frou the chain gearing 


f a bicycle ts © this invention, the case being 
triving wheel axles 


divided at the © crank amd « 


into halves, which are #0 united that, while insuring a 
dust proof eure, Ube casing may be taken off for clean- 
ng, offing or sire lrefixed in position with great 
facility. At ite ‘orwarn! end t cave iteelf fits around 
the hottom bracket a» rank shaft. end at the rear hub 
rovision ie made f mai.taining just-tight clos- 
ure, while admitting of adjustment of the driving chain. 
Bicyc Le SHouLpeR Bracke — David T. | 
Singleton, Willard. Ga. tT ab rider to apply greater 
forer to the pedals ina hie weight ts the prin- 
al object of this invention, the brace compri«ing wide 
padded hooks hich extend over the ehoulders, the longer 
front ends of the hooker having a-tached bars and a hori- 
tal adjustable section from which depends a plate and 
hook for connection 1a strap by which connection 
made with the horizontal bar of a bicycle frame. The device 
ie desiened to be wor nder the coat and vest, and the 
hook connecting the race proper with the machine is 
suttomatically detachable when the rvics diavounta or ia 
we be ehould be thrown from tae machine 
Sprocket CHAIN.—Salvador Pastor, 
Puria, France This chain, while especially applicable to 


hieweles. tricyclics, etc.. le so adapts! for various me- 


chanical a apectal arrangement of 
uk jointa, tik 


unc hinge jotut 


apple atic. of It hae 
inks being jointed together by an eccen- 
n each a manner that the effective length 


of a link will be leer in the parts of the chain which are 


n the parts which are curved. 
Fach link has at one end a cammed portion and at the 
hich a cammed portion roils, 
inks reiative to each other 
position of the chain. 


in « straight line than 


ther end a roller on « 
whereby the positions of the 


ure changed according Ww tn 
Elevators, Ete, 

KuRVATOR Sarety Device.—John T. 

lwo patents have been granted 


Tavier, New York Clty 





el awans for manually operating the 
elevator, the im- 


the inventor for my 


safety clatch of a passenger of freight 


proved construction facilitating the application of the 

vtch when the car dears « (oo feet and the antomatic 
epparntes fails to work \ rope sermally traveling with 
he cab is operatively mnected with a sormally inactive 





stop mechaniem, while a stationary taut rope extending 
through the cab carcicee a epring cushion adapted to be 
ceogaged by a clamp op the firet rope at any thme when 
the operator in the enb depresses a lever. According to 
ye of the patents,'an elertromechantea] apparatus canaes 
the operation of the clamping segments from means 


and under the immediate control of the 


within the car, 





Scientific 


American. 


[APRIL 16, 1898. 

















Avromatic Stop ror Horsts.—Fran- 
cis H. Kohibraker, Shamokin, Pa. This invention re- 
lates to an improved mechanism for stopping hoists or 
cages In vertical shafts or slopes to prevent their being 

| hoisted above a certain point, thus obviating the possi- 
bility of wrecking the cage or a part of the hoisting 
mechanism. 
weighted valve-operating lever operating the valves of 
the engine and the brake, a tripping lever normally 
holding the vaive-operating lever out of action, while a 
| lever in the path of the hoist is connected with the 
tripping lever. The device is so located that it will not 
be operated if the hoist stops at the proper point, buat 
| comes into operation only when the hoist travels beyond 
| its fixed limit. 





Mechanical, 


Winpine MacHINnE. — Chauncey A. 
Cornell and Elmer 8. Robison, Pittsfield, Mass. This isa 
machine more especially designed for winding wall paper 
or other endiess material into rolls of any desired length, 

| the machine working automatically and being adjustable 
to wind rolls of different lengths. An intermittently 
revolving frame carries a series of winding rollers, each 
adapted to receive paper in its turn, and means for ro- 
tating a roller at a time to wind up a desired length of 
paper when the frame is at a standstill, the feed mechan- 
ism automatically stopping when the frame is rotated, 
or being actaated when one of the rollers is in position 
to receive the paper. : 


Tones.—Canly D. Eames, Worcester, 
Mase. These tongs are made with a changeable fulcrum 
| to permit the operator to give a fine adjustment to 
peculiarly formed jaws, to cause the latter to properly 
| grip small or large objects, but one hand being required 
|to manipulate the lever handles to open or close the 
jaws. One of the lever handles has a rigid pivot with 
lateraily projecting portion entering a slot in the other 
handle, the alot being formed with recess s in one of ite 
walls adapted to be engaged by the projecting portion of 
the pivot. 








} 





Agricultural, 


PLANTER AND FERTILIZER DIsTRIBU- 
TER.—Jvseph W. Terry, Brewton, Ala. This is a light, 
strong and inexpensive machine, designed to open a 
furrow and deposit in it a fertilizing material, sow any 
kind of seed in any quantity and cover the seed, rolling 
the ground and leaving the land in good position to be 
cultivated, the cultivation being afterward effected by 
bringing into action othcr parts of the machine, by which 
a growing crop may be fertilized and cultivated in a most 
efficient manner. The machine may also be used for 
sewing seed broadcast, if desired. 


HOLDING SHOVELS ON CULTIVATOR 
SHanks.— Vesper A, Gleason, South Riverside, Cal. To 
facilitate attaching the teeth or shovels to the cultivator 
standard or beam is the object of this invention, accord- 
ing to which an adjustable wedge or key, with a spring 
locking device attached to ite shunk, is adapted to en- 


| gage the slotted shovel shank, there being means for 


holding the wedge or key at the desired adjustment. By 
simply lifting a paw! the key may be moved into and out 
of engagement with the shanks of the shovels, the work 
being accomplished in the time one would ordinarily be 
looking fora wrench. The key is also adapted for use 
in securing plow points and shares in position. 


REMOVING PITH FROM STALKS. — 


George R. Sherwood, Kearney, Neb. As stalks free 
from pith afford a valaable food which may be fed di- 


It comprises a power operated brake and a | 


registering the amount of current sales, and to add the 
amount so that the total may be seen at the close of the 
day or at any time desired, is the object of this inven- 
tion, which provides a machine with bat few parts and 
of simple construction, which discloses to the purch 


Wusiness and Wersonal. 








The charge for insertion wnder this head is One Dollar « 
line for each insertion ; about eight words to a line. 





the sum paid, and also registers the number of times the 
| lid of the casing shall have been opened, or the cash 
drawer opened. A duplicating memorandum strip is also 

provided in connection with the casing of the machine, 
| and an alarm is sounded when the cash drawer is opened, 
if desired. 


VENTILATED BARREL. -— Wilmer B. 
East, Norfolk, Va. This invention provides a barrel for 
the transportation of fruit, vegetables, etc,, made of a 
novel form of veneer blanks, the barrel having ite sides 
composed of inner and outer sheets provided with diago 
pal slits. The inner and outer layers are arranged with 
thetr slits reversed, the slits of one inclining in one direc- 





Adverti ts must be received at publication offic: 
as early as Thursday morning to appear in the folio 
ing week's issue. 


Marine Iron Works. Chicago. Catalogue free. 
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tion and those of the other in the opposite direction, the 


| slits of one layer or sheet crossing those of the other, | 


| The slits do not extend out to either edge of the blank, 

the edge portions being left unsevered and forming the | 
| chines of the barrel, which is provided at its ends with 
inner and outer hoops. 


SHoE PrRotTEcToR.— John O. Sharp- 
less, Fairhaven, Wash. To protect and save from wear 
a boot or shoe at the vamp or sides when the wearer is 
| coasting, this invention provides a shield having a mar- 

gina! flange engaging the bottom of the sole, spring wires 
extending from the upper edge of the shield down under 
the shank, where they are crosagd and brought to 
engagement up over the back of the quarter at the rear 
of the heel, thereby cffectually holding the shield upon 
the shoe, bat permitting of its convenient detachment 
when desired. 


K niFx.—Victor M. Fowler, Acton, 
Mass. This is a cheap and inexpensive knife for slicing 
bread and cake or slicing vegetables, etc, To the handle 
is attached a frame from which extends the blade, the 
handle also carrying an adjustable guide arm parallel with 
the blade. The guide arm extends slightly below the cit- 
ting cdge of the blade, and is adapted to be placed with its 
inner face against the face of the bread or other article 
to be sliced to guide the knife edge so as to cut a slice of 
the desired thickness, Where the guide arm is made 
shorter than the knife blade, the outer end of the latter is 
adapted for paring, coring, etc. 

STEAM COOKER. — Lewis F. Culver, 
Harvey, fl. This is a cooking apparatus designed to 
require bat a low degree of heat, and in which the 
steam is condensed so that a smal) quantity of water 
will saffice by being used over and over, the water in the 
reservoir being used, not only as a supply for the boiler, 
but as a condenser through which all ‘the steam gen- 
erated must afterward pass. The reservoir is located 
alongside the body or steaming charaber, there being 
means for protecting the bottom of the reservoir from 
heat, and cennections between the reservoir and steam- 
ing chamber. The cooker has double walls forming in- 
sulated sk es, preferably packed with non-heat-conduct- 
ing materiat. 


Diso CLEANER, — Charles Fellows, 
Pittsburg, Pa. According to this invention, an elongated | 
tank is divided into a main washing compartment and a | 
supplementa) rinsing compartment, there being in the | 
bottom of the tank a steam coil, and in its top edges | 
bearings from whict, in the washing compartment, are 
suspended swinging bangers carrying a basket in which | 
the dishes to be washed are placed. One of the hangers | 
is connected by a pitnan pith a crank disk outside of | 
the tank at one end, whi) the basket may be recipro- | 














The Garvin Machine Co., Spring and Varick Sts., N. Y 

Gasoline Engines and Launches. Free catalogue 
Monitor Vapor Engine and P. Co. Grand Rapids, Mich. 

‘or Sale—Patent rights for ear coupling illustrated in 
this issue, page 44. Address C. Dutchburn, Highfield 
P. O., Ontario, Canada. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oi) 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, &. Munn & Co., publishers, 31 Broadway, N.Y. 

Bangs Automatic Oil Cup. Great success. Adopted 
by the principal railroads and steamships. Foreign pat- 
ents for sale. E. D. Bangs, 1522 Cedar St., Milwaukee, Wis. 
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some answers require not a little research, and. 
thongh we endeavor to reply to al) either by letter 
or in this department. each must take his tarn 

Buyers wishing to purchase any article not advertised 
in our columns will be farnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. ve 10 cents each. 


«Books referred to promptly supplied on receipt of 


Minerals sent for examination should be distinctly 
marked or labeled. 


7393) W. K. W. asks: 1. Why is belted 
governor objectionable in regulating speed of dynamo 
engine ? A. A belted governor is not reliable. The belt 





| creeps irregularly under variation of speed in the gover- 


nor and has unequal tension from variation in the moist- 
ure of the engine room. It is aleo liable to slip and more 
liable to accident than gear-driven governors. 2. Give in 
detail the precautions necessary, in running an electric 
lighting plant, to maintain the efficiency of the plant, as 
to economy and regularity of output. A. Crocker & 
Wheeler's “Care and Management of Dynamos and Mo- 
tors” will furnish you information. Price $1 by 
mail, 8. Should it become necessary to reverse the di- 


rectly to stock, while ordinarily the stalks cannot be | cated in the tank by any sultable power until the dishes | rection of rotation of the armature because of the loca 


advantageously so used except for a short distance from 
the tip, this inventor has devised a machine for remov- 
ing the pith in a simple and efficient manner. As the 
stalks are fed to the feed rollers, they pess a splitting 
knife by which they are divided into halves, when they 
are received by guide plates at the rear of which are 
spring-pressed pressure plates co-operating with pith- 
removing wheels, a conveyer receiving and discharging 
the pith at the side of the machine. 


PORTABLE GRAIN ELEVATOR. —Isaac 
A. Milton, Bigelow, Minn. To lessen the labor of the 
farmer in moving grain from the thrasher to the granary, 
and save a large amount of manual labor, is the object 
of this invention, according to which the body of the 
elevator consists of a hopper sopported in a wheeled 
frame, the elevator folding down when not in use, bat 
being so constructed that it will receive and clevate 
grain through a valved opening when the leg is set up or 
inclined. When a horse power is used to drive the ele- 
vator carrier, it may be economically driven by de- 
taching the team from the wagon and attaching it to the 
horse power 


SAUSAGE Meat CHOPPER.—Aiexander 
S. Stewart, Neche, 


mechanism whereby the knives have a rocking recipro- 
cating movement, the knives being readily adjustabie, 
and means being provided whereby any desired pressure 
may be given to the knives. When the knives encounter 
a bone or other hard substance they yield correspond- 
ingly, and provision is made to prevent the clogging of 
the knives by the meat. 





Miscellaneous, 


NON-REFILLABLE BorrLe. — Otto G. 
Ogden, Louisville, Ky. According to thir invention, a 
simple and inexpensive valve mechanism is fitied in the 
neck of the bottle to allow the free outward passage of 
the oiginal contents of the bottle, but prevents its re- 
filling. The bottle neck has an inner annular channel, 
into which expands s spring or locking ring on the vaive 
casing, holding the latter in position, and in the casing 
is a plag guard having enlarged end portions provided 
with outlet porta, 9 regulating valve being pivoted to the 
outer end of the guard and the valve being wholly with- 
in the bottle neck. The lower end of the valve casing 
has a central opening controlled by a flap valve, which 
cannot be reached by a wire or other instrument to open 
an Inlet passage. 


CasH ReatsteER.— Horace Bradt and 





wlactor, 


Jefferson Kindleberger, San Diego, Cai: To facilitate 


North Dakota. To cut meat fine | 
for sausages and other purposes, this inventor provides a | 


| have been washed, when the basket is lifted out, with its 
| dishes, and submerged in the rinsing compartment, 


| GarMENT HanGeR. —Peter Cummings 
and Michael Wankerl, Canajoharie, N. Y. This device | 
has a fastening block to be secured by screws to a base 
block, and from the fastening biock spring loops adapted 
to support a coat extend downward and outward, while 
two additional upper loops extend downward and out- 
ward, the device being especially designed for holding 
bats and coats. 


BATHING SurtT.—Jesse W. D. Davis, 
Lampasas, Texas. This suit comprises a sxirt of water- 
proof material, having openings for the ingress of water, 
adiaphragm in ite lower portion having openings for 
the egress of water, while straps hold the diaphragm in 
conical form, The suit is inexpensive, effectually pre- 
| vents exposure of the person, may be easily and quickly 
| dried and will not cling to the bather. 
| 





} 





Designs, 
Hos. -- Frank H. Foster, Honolulo, 
| Hawaii. The side edges of this hoe, near the eye which 
| receives the handle, have elongated teeth, while the 
front of the blade presents a broad surface with un- 
toothed side edges. 


Harr-Pry.—Victor F. and Marguerite 
Maidhof, New York City. The legs of this hair-pin are 
round, and throughout the length of each is a series of 
depressions, forming longitadinal undulating surfaces. 

Nore. Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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tion of the dynamo, describe what steps would be ne- 
cessary. A. See pages 44 and 45 of book referred to 
abeve under 2. The cases are too many to reprint. 
Many dynamos, but not all, may be run in the opposite 
direction by simply reversing the brushes. 


(7304) C. W. M. asks: 1. What is the 
meaning of consequent poles as apphed to a dynamo ? A 
A dynamo has consequent poles when the field spools are 
so wound that two south or two north poles are forned 
next each other. This is always the case in dynamos 
with four field coils so placed that two connect with and 
magn¢tize one pole piece and the other two in the same 
way magnetize the other. 2, What is meant by the term 
unipolar dynamo ? Can there be existeat one magnetic 
pole without the other? A. The name unipolar was given 
to machines which produce a continuous current without 
acommutate. There is no such thing existing sepa- 
rately as a single magnetic pole. The word applied wo a 
dynamo is 4 misnomer. These machines have gone out 
of use. Their voltage was low and they could only be 
used for electroplating. In these machines a coil or 
other movable conductor slides around one pole of a mag- 
net and cuts the magnetic lines in a continuous manner 
without reversals of the induced current. Faraday’s 
disk is such a machine. Sce Silvanus P. Thompson's 
“ Electricity and Magnetism,” sections 469 and 227. 

(7395) A. K. D. writes: 1. I have made 
the 8 light dynamo described in SupPLemENt, No. 100, 
which works well with a few exceptions. One is it sparks 
quite a little at the brushes, using 34 inch carbon brushes. 
A, A very common cause of sparking at commutator is 
that the brushes are not set at the proper point. Rotate 
to different position and find point of least sparking. 
Dynamo troubles are well treated in Crocker & Wheeler's 
“ Practical Management of Dynamos and Motors,” price 
$1 by mail. It is a book indispensable to any one having 
charge of adynamo. 2. The other is, if I put about 20 
ohms resistance between one brush and field (of No. 36 
copper wire, which is all I had at hand) it will burn out 
for me. This, of course, I think is too fine. Now, if wire 
will do for a resistance, what size and how mach must! 
use ? Also, how can I prevent that sparking? Have con- 
nected it up as described under diagram No. 18. A. Your 
field resistance musthave a wire heavy enough to carry 
the current. Copper wire is scarcely suited to this use 
Iron or German silver should be employed. Abons 10 


obme are required for the field regulator in your case. 
Use No. 12 iron wire. ‘This is about 1,20 feet. 3. 
Cannot the dynamo be wound, or perhaps caly the arma- 
ture, to give off a 110 volt current? Hew many lamps, 
and whatamperage would it be ? A. For 110 volts: Wind 
armature with No. 24 A. W.G. copper wire. 95 tena to 
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ach of the 24-coils, The same field can be used with an 
xternal resistance of 75 ohms asa regulator, 4. I have 
bo wala cell of storage battery, called a practical 
storage battery by P, B. Warwick; made it just as de- 
-cribed by the writer. Used asbestos between the plates 
about three.sixteenths inch. The battery is to have passed 
hrough it a carrent of 10 amp for 48 hours, then to 
. finished. Have only had chance to pags that current 
a rs for a few hours, in which time enough was accu- 
\ulated to ring a bell even two hours after I stopped, 
ut finally it would disappear. Now, is there something 
wrong with the battery or is it likely to do that as long 
it has not the forty eight hour treatment, or will it 
io it even after that? A. You have not yet formed the 
plates of your storage cell. This is done by charging 
or a long time and then discharging. This repeated 
_-yeral times brings the materiab into a condition for use. 
Follow carefully the directions given in the book you are 
ising. You cannot otherwise expect success. 


(7396) L. G 8. writes: 1. In reading the 
lirections for making motor, No. 641 Screntiric AMERI- 
cAN SUPPLEMENT, it says in one place to use No. 18 cotton 
covered copper magnet wire for armature coils and im the 
dimension list it says No. 16 for both armature and field 
coils, Which is right? A. No. 18 is the correct size for 
armature of motor No. 641. The same size of wire is not 
employed on both field and armature. That of the arma- 
ture is the finer, so as to get more turns in the spaces for 
the coils, 2. Can this motor be made or transformed 
into a dynamo, and how ? A. Sach a motor is a dynamo. 
If run by power up to the speed at which it turns asa 
motor, it will yield a current about the same as turns it as 
a motor. 3. Ihave a copy of “ Experimental Science,” 
by Hopkins, at hazid, or, at least, in the public library. 
Is there a battery described in this book that will run the 
motor? A. The plunging bichromate battery is:intended 
for this purpose. It is fully described in “ Experimental 
Science” and in ScrenTIFIC AMERICAN SUPPLEMENT, 
No. 792, price 10 cents by mail. 4. Can you give me the 
number of any ScrenTiric AMERICAN or ScCtENTIFIC 
AMERICAN SuPiLEMENT describing and with directions 
for constructing an electroplating outfit or process? A. 
See ScrentTiFic AMERICAN SUPPLEMENT, Nos. 310, 1082, 





1078; Watts’ “ Electrometallurgy,” $1; Bonney’s 
“ Electroplater's Handbook, ** $1.20. 
(7397) R. 8. C. asks: Which conveys 


the most electricity, a tabe or a rod, provided the diame- 
tery are the same? Our text books state that electricity 
resides merely on the surface of a body. According to 
wat theory, the teacher holds that the quantity wou!d be 
the same, while some of the pupils think that, as there is 
10 outer and an inner surface to a common tube, the tabe 
would convey the most. Would not a tube be the same, 
if catand rolled out, as a plate, it having two surfaces? 
Or is the theory given in our text books (Wells and Coolies) 
faise? A. Your people seem to be talking about different 
things wi-hout knowing it. An electric current, as from 
a battery, or electric light dynamo, flowing through a 
wire uses all the meta) inside and outside. A tube will 
not carry this os well as a solid rod of same size. Far 
fy mit, But an electric charge, as from rubbed paper, 
cat skin or a Holtz machine, is only on the surface of the 
uctallie conductor, where it is held by the insulation, 
since it 18 self-repellent, and therefore only 4 thin layer of 
metal ie needed to hold it. Cover a non-conductor with 
tinfoil and it will hold as heavy a charge as if it were a 
solid ball, Lightning acts in the .same way, and in its 
awful speed does not penetrate the metal rod over which 
it rushes. A tabe or small wire is usually better than a 
heavy rod for a lightning conductor, though this is not | 
the whole reason why. 


(7398) J. T. C. asks: 1. What is 
ebonite ? A. It is the same as Lard rubber. 2. Is ebon- 
ite better than plate ylass to use for plates of machine ? 
I wish to use two plates 16 inches diameter. A. It may 
be rotated more rapidly than glass without breaking. 3. 
Would 4 inch thick, 16 inches diameter hard rubber 
plates be the best kind I could get to construct this ma- 
chine ? A. It would be strong enough. 


(7599) C. C. A. asks: 1. How much wire 
would it take to wind field core, also armature ’ A. For 
field nse No. 26 A. W. G. single cotton covered wire, 700 
feet, about 544 pounds. For armature use No. 18 
A.W. G., 100 feet, about 4% pound. 2. In the smal) 20 
light Edison dynamo armature are the end washers (or 
flanges) to be of brass or sron? A. The end washers or 
flanges for armatures should not be of iron, in order to 
prevent the e‘dy currents from completing a circuit 
through them. 


(7400) F. J. H. asks: 1. Will you kindly 
say what I can use as most impervious insulation of mag- 
netism ? A, The only substance which will act as a screen 
for magnetism is iron. Surround a space with a thick 
shield of iron and magnetism cannot penetrate it. 2. An 
ordinary horse shoe magnet made from 44 1 inch bar, 
if, beginning 4¢ inch from the ends of the prongs, they 
are tapered to 4x1 inch, will the magnetic power re 
main unchanged ? A. A magnet is stronger, that is, will 
hold up more, when it is tapered to its ends 


(7401) P. K. & Company write: Kindly 
furnish us with a recip: or formula for making a cement 
suitable for use im an aquarium. A. Linseed oil, 3 
ounces ; tar, 4 ounces; resin, 1 pound; melt together 
over a gentle fire. If too much oi! is used, tho cement 
will ran down the angles of the aquarium ; to obviate 
this it should be tested before using by allowing a small 
quantity to cool under water; if not found safficiently 
firm, allow it to simmer longer or add more tar and resin. 
The cement should be poured in the corners of the 
aquarium while warm (not hot). This cement is pliable, 
and is not poisonous. 


(7402) J. B. asks: If I run electric wires 
through trees, and the limbs rab the covering off the 
wires, and when it rains the water lies on the wire on 
the bark, will it injure the tree, or will it reduce the 
power in the electric light in the lamps? A. Electric 
‘ight wires should not be allowed to rub against any tree, 
post or anything else so as to remove the insulation. 
The leakage is a loss, even if no other harm is done. In 
wet weather, if the line is an are light line of high poten- 
tial, or carries an alternating current, a person coming in 
contact with such a tree or post might receive a severe 
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aguioat lowes by patent sults 
tee and instruments are both youd, 

WESTERN TELEPHONE CONSTRUCTION CO, 

250-264 South Clintan St.. Chicago. 
Wanufacturers of Telephones 
ely in the United States 


TELEPHONE DIRECT ! 
We make « spectaity manufacturing 
Intercommunivating ‘Phones for interior 
or exterior line Gur instruments have 
many new and improved features All 
kinds of ‘Phones made to order. Our Pat- 
ent Transmitter can be bought separately 
tf desired, for ether short or long distance 
service A specialty of Call Telephones 
for office, warehouse or factory use. Dis- 
penses with switchboard stl sounds 
audivie ® per cent Detter than with other 
phones spencer Electrical & om- 
pany. 8 Greenwich Street, N. Y. City 





Largest 


Invalid table, J. H. Chandler.. 4 
| Jaw wrench, sliding, A. Enos 1. 
| Kettle, candy, J. Cleave. OO T47 
Kitchen rack, M. Kawwer...... ........... 1733 
Knit mitten, . W. Lamb..............<«.++. 601 804 | 
Knob attachment, H. J. P. Whipple.. onvee GOLTR | 
Ladder, step and extension, C. Napier 17M 
Land roller, W. ®. Goodbue. OOL.775 | 
Lantern, electric, 0. C. Prasse.. i, 





Firearm, magazine, R. Dinsmore........ 


ae Se 7 
Firearm, magazine, 8. N. McClean 1S, 1A 
| 1 86, 1.34 
Flour, treating wheat in manatactaring, A. F od 
Ocvesterreich @1 777 
Fluid pressure regulator, RK. ‘Matchett... 1S 
Fluid pressure regulator, Williams & Rees 01 9% 
Fluid pressure systems, means for testing. G. = 
Hodgins au, UU) 
Fly trap, W. Engelbrecht a1 SS 
Frame brace and stake socket, combined, L. 
Stowe @1,922 
| Fumes or gases, method of and apparatus for 


condensing, H. W. Rappleye.. O16 





Furnace. See Boiler furnace. Hct air furnace 
Furnace, A. J. Pulver.. 601 SRS 
Furnace walls, means for ious. Jd. Seott Ce 
| Ferniture, adjustable, W. 601 S62 
Furnitare, odjestabie achool, Hiteshew & Spteth Dy STS 
Game apparatus, T. Birch. 1.700 
Game apparatus, KE. L. Williams. ata 
| Garment clasp, W. G. MeGee @isl4 
Garment hook, W. P. Meliyar 60) 68 
Garment supporter, H. 8 Brewington ; om, 745 
Gas generating apparatus, acetylene, Flood & 
Kipling ee M1791 
Gas supply meter, prepaid, J. D. Forster ara 
Gas washing apparatus, A. E. Deacon GOL, RES 
Gate, G. Van Buskirk ‘ wonnecce Ganee 
Gear case, N. A. Phillips . cocccee GB8,TaB 
Generator. See Steam generator. 
Glass annealing leer, J. H. Lubbers 2,081 


machine for grinding, T. W. Van 
O1.w 


Glass tubes, 
Hoesen 
Glassware finishing 


machine, McDonough & 


Shelly aol. 
Glue jointing pee a R. M. Gleason et al 601 966 
Grain binder, E. W. Bargess 402.028 
Graining mac sine, lumber, H. Siive mi, 


908 
Gun magazine bolt, 8. N. McLean wei. Sa, G01,841, by aa | 


Harness back band, J. A. Fretwell 
Hlarvester, J. F. Appleby... 
liarvester, corn, C. 8. Sharp 
Harvester truck, py 
Hat fastener, Jones & 


wie 
601,700, O01, 761 


aoe... aan | 
. 1.657 


Hat pin, F. Stefany 1. | 
Heater. See Steam or hot water he ater. Water 

heate 
Heel building machine, E. 8. Gross . 2,005 
Hermetic fastening for preserve or other tins, L 

Bloch O17 
Hides or skina, 


machine for working, A. F. 
- oss» 01,808, 601,809 


Jones 
Hook. See Garment hook 










Hook and eye, C. F. Robbins . 601,516 | 
Horse boots, ete, suspending device for, P. 
Meissner . @O1L94 
Horseshoe, W. &. Hitch 602,046 
Hose. clamp, for handling hydraulic, P. J. Doyle 601,639 | 
Hose coupling reshaper, G Wallis 601,689 
Hose coupling, swivel, D. B. Smith.. . 601,688 
Hose rack, H. J. M. Howard . wm, 
Hove reel, EB. Clif . 1,62, 1,65 
Hot air furnace, J. T. Warren goed OL S22 
Hub. vehicle whe ‘ --+-» GOSS 
Hydrant, stop valv . Jones... OLS | 
Identifying device, G. W. Bu aOLsy say | 
Incandescent light hanger. ~ F.C. 


Bel! 601.900 | 
Incubator, Kanski & Freeman .. €R0n 
Indicator. See Speed indicator 
Ingots, mechanism for parang | metal, J. C. 
Sturgeon OTS 
Insufflator, A Hoenig... art 
Insulated wire, machine for restoring. N. Wilson os 
1 ME 


Lasting machine, M. Brock 


1,738 
1S to G1. 
Leather and rubber substitute, S01 B® 


“oO. B. Dodge 


Lecture room seat, Hiteshew & Spieth.... @Ls74 
Level and grading ti.strument, combined spirit, 

Cc. Castor 601,629 
Life insurance table or chart, N. P. Neal. 602s 
Lifting device, W. T Clem™m é wm, al 
Lighter, automatic, D. K Hawley.. rte 
Liquid Arandporting and preserving apparatus, 

P. mann. @O1LST7 
I wating or unloading apparatus, MeMyler “& 

Hulett. 601,670 


Lock. See Bicycle lock. Permutation lock. Tele- 


phone lock. 


Loom shuttle changing mechanism, C. A. Lattle- 
$ ¥00! aS TOU FPiease | “ies ceeveneeeees OON,808 
’ r e. Lubricator, See Axle lubricator. 

Brerz heed, comnmsass, he Marble, polishing, J. M. Mueller, Jr 01,088 
and aher public dutidir and Match ¥¥ 7 es and assembling machine, 7 
oo : anil 7 Kay & Hutchinson el, 
every private family should Measurer and register, grain, Stewart & Swisher @1,73) 


pussest & 
BARRON SANITARY COOLER. 

Being connected with water 
main it is always full and ready 
for ase No tee or outside air 













14 


Measuring and cutting device, cloth, W. B. Hood 1,94 
Measuring diameters, laotremens for, G. Vine 1,721 


Meat can, compressed, J. L. Black 1.91 
Metal ware, apparatus for shaping. T. Conners G01, 835 


Meter. See Gas supply meter 


comes in comtact with the wa- Middlings purifier, H. Simon . O13 

ter. Mach gallon in the cooler iil. See Windmill. 

is exposed to TR square inches Milling cutter, L. Smith 402,089 

of cooling sarface. Consumes Mining machine, D. A. & T. FE. Lee. . M1971 

jogs lee than ar ther s7s- poréanting, PF. J. Oakes goer dscusserGeunadeabed 601,67 

em Laree » for street Putented March 12, 1606 Moto See Water motor 

drinking fin Seat to responsi: firms un twe Mo wine way or stair for transporting pesnsnsant 

weeks’ approval. Send for dex riglice catalogue to the = goods, J pale... Bs *arcoageedoceeseeetevesectones one 

owing machine Stirling ee x 
BARRON COOLER ., PALMYRA, "Vv Music chair, W. O. & BE. K. Campbell. ¥ - O77 

Music or book holder and rack, A. J. Smetters.... 1,736 
Music turner, E. W. Funk ° 


OUSTABLEFUTORES. | 
oe fh ae ae 


* 


tir he 5) 5 


ss ok CATAL 
Tite 0.¢ WHITE C2? WORCESTER. mass 








Rr RMU LAS FOR D DE v ELA )PERS. —S¢ $.—SCI- 
ENWTIFIC AMERICAN SUPPLEMENT, No. 1152, o¢ ntains | 
s éosen foraruias for standard pbs tographie developers 

Pastman's, (ramer’s, Hammer's, Carbutt’s aud others 
Price 10 conta, by mail, from this office and all news 
dealers 


« $5 Printing Press 


own carda, labels, etc 
larger prew for ctreulars or small 
newspaper, SiS hverything easy by 
printed rules sent ‘ ares for 

samp. MELSEY & COMPANY, 


Factory 4, Meni DEN, CONNECT CUT 


HOLDS HOSE __—_—. 


with a viee-like grip. and bvever 
tears the fabric. Lift che little 
lever and the jaws are releaacd. 
No elastic band ta! bind the leg. 
yeerer ed Washberne Pat. 

astenere also applied to Coff 

and Necktie Holders, Sasperder 
Buttons, 
Key Charms 


Prints your 





Kyestass Holders and 
By mati 10c. each, 
except Alaminum or Phosphor 
Bronze Key Chetm, which are 
Tie. Illus. Bookiet for the asking. 
AMERICAN RING CO. Box P, Waterbury, Conn, 


¥8u USE GRINDSTONES ? 


{f s6, we can suppryy you. Ali sizes 
mounted and anmounted. always 
kept In stuck. Remember, we make s 
Speci talt ye if selecting stones for al) spe- 
Gal purposes I?” Ask tor catalogur 

« The CLEVELAND ®TONE CO. 


. 2d Fioor, Wilshire, Cleveland, 0 


Boards of 
Health... 


will ind onr Bacteriological A pparsa- 
tas complete, durable, accurately oom 
structed and Ineapensive 
SW MA page Catalogue and 
plement, post free 
BAUSCH & LOME OPTICAL CO. 
$144 N. Mt Paal Street, Mechester, N. ¥. 








New Sup- 











Nail machine, Staples & Bush . 0M 
Nailing apparatus, M. Brock 1.41 
Nailing apparatus, hand, M. Brock O12 
Newspaper folding and wrapping machine, Waite 

& Saville @1.741 
Noria, KR. F. Gray . 1,967 
Nut and pipe wrench, combined, Larson & Bran 

zell.. 601,970 
eS ee Oe ar . 180 
Nut lock, & W. Telford.... 01 68 
Nut lock, J. R. Tharmend 1,915 
Oil can, L. Martin 1,797 


| Otler for shafts of pressure blowers, T. W. Green =. 649 
Ore separator, A. Patterson 601415 
Ores containing gold, silver or copper, woes. 





A. Etard.. : 640 
Padlock, permutation, A. B. Steen... 001,801 
Pall, ete.. A. Burgland : - 1.7 
Paint, T. Stephenson 01,910 
Paper and compound used to enamel same, 

enameled, F. G. Annison ‘ 

Paper bag cabinet, P. F. Mauer 
Partition, metallic, G. Fugman 
Permutation lock, J. H. Morris... 
Photographic printing apparatus, A. Schwarz 
401882. . 

Pillow bieck, W. J. Dal wow 
Pin. See Hat pin. Safety pin. 
Pincers, farrier’s. H. Wagner oeee MT | 
Pipe thimble, P. V. Dwyer 66b6sccce M10 
Pipe wrench, A. Werts. M73 
Plant supporter, Ww. H. Speer. Lt) 
Planter, G. B. Davison io LS | 
Planter, KE. Michon ea AOL. S05 
Pliers, wire splicing, R. Beatt “ OO1. yao 
Plow handle clamp, J. G. Wells. @1, 75 
Plunger brake head, EB. ®. Hall... M151 
Pocket book, G. A. Wieland. a 922 
Pole step, portable, G. D. Aiken AOL Say 
Press. See Baling a. Filter press. 
Protractor, A. " Ow 
Pulley, expansible, t Kirchhoff Seees 401 .fD 
Pumoe, M. L. G. Wheeler. Cte 
Pumps, pressure ectuated governor for, J. H 

‘ac Donald 601.04 
Puzzle, J. It. Landes. @L sil 
Rack. See Hose rack. Kitehen rack. 
Radiator, Jackson & Travers.. 1,655 


Radiator, steam or hot water, Jackson & Travers 601,666 
Rail bond, J. J. Dainton . aI 


Ral! sustaining bar. W. Goidie.. 401.645 
| Rail sustaining bar or plate, W. Goldie,. .. 601,606, @1,647 
Railway bed and tie, E. Smith sees OT 
Ratiway signal, G. W. Green 002.004 
Raliway switeh, BE. J. Jenkins. aru 
Railway switch actuating mechanism. W. Hi. 
PRR csenseces sosbues O00 eevee. .. 
Railway tie, J. Klin 401.510 
Railwa late w J. Allin 1,76 
Reel Hose ree! 
Keel carrier and feed cart, combined, M. & O. 
Helgeson Oa 


Refrigerating machines, condensing water and 





air cooling apparatus for, J. Sedlacek 1,716 
Refrigerator lunch box, A. Siomka 1,78 
Register. Cash register 
Regulator. See Fluid pressure regulator. 

Road, reswey road bed, etc.. dustiess, F. W. 

Matte . 203 
Road ‘rollers, tongue truck connection for, 6. W 
Roaster. See Beef roaster. 

Robe, night, J. Grand . my 


Rocker attachment, H. P. Russ.. 
(Conténued on page 265) 


be Christy Saddle 








American, 


This beats wes, Steam. or Horse 
Power. e offer the 
WEBSTER 2% actuai horse power 


GAS ENGINE 


or 8150, less 10« discount for =. 


zontal Engines, 4 to % borse power. 
G2 Write for Special Catalogue. 
| WEBSTER MFG. CO., 1074 West 16th St., CHICAGO 


THE COPYING PAD. HOW TO MAKE 





wee how to use; with an engravi Practical directions 

how to ) prepare the gelatine pad, ‘ond also the aniline ink 
by whi copies are how to y the written 
letter to the diiewrinic 2 he letter. 














age Sy 
ne governing, obtaining 
steadier motion and more de- 
sirable results, are the 
superior points in our 
engines. 
m AS Send for Circular 
4.” Address 
KNIGHT MFG, CO. 
1718 S. Market Street, 


CANTON, OHI. 


a FRONTIER GAs, ENGINES. 
PROS 





| DID YOU EVER CYCLE AFOOT? 
Get on alive wire. Ride the W. 8. CLEVELAND Model. 


% BUFFALO FOOT CYCLES 






Tires, Ball’ Bearitign, i] 
ine 
ret, ee Sidewalks, | 
on ~~ — Bier cle) 
$6 Schools, H Naty Reed 
Per Pair. the fad at Seach ore, 
Mountain, Lake and all Sammer Reserts. 
TO CRUISE AFOOT IS ALL THE RAGE! 


| Ww. 8. CLEVELAND, Mgr. Buffalo Foot Cycle Co., 
| Suite 1006, No. 110 Peari St., Buffalo, N. Y. 


ber tie a 


built on scientific princi 





pt of price, 

id, tw any Ta 
| dress in the U.s. A. aie a sad- 
dle suitable to” weig —— 
privilege of returning, ra week’ ou ge ey if not ya f 
satisfactory. On receipt of pens pacene money 
less Return Charges. i” Send for Catalogue Fi 

Wanted, ee in every town, men or —— 
THE C. Z KROH Cn. TOLEDO, 0. 






On 
ship, 





Lock Spring 





Anatomically correct. Medi- 
cally indorsed. Injuries avoid- 
ed. Comfortable, safe, hand- 
some, lasting. UHieh grade bi- 
eycle makers furnish it as a 
recular equipment or an option 
without additional charge at re- 
tail. Insist on the Christy. 
Avoid cheap imitations. Don’t 
permit the substitution of cheap 
leather saddles. Once a Christy 
rider, always a Christy advo- 
cate. 


— 








Christy Booklet free. 





fApriL 16, 1898. 





Waseca 


WHEELS, ENGINE 
END STAMP FOR CATALOGUE 





ENGINEERING NOTES, ELECTRICAL 
Motes, Missslianoous Notes and Selected Formulas, are 
blished each week in the SCIENTIFIC AMERICAN 
UPPLEMENT, forming an excellent review of the 
shorter matter whicb appears in the American and 


foreign press. jum bers, containt valuabi 
form may all be obtained. Price 10 cents cach. For 
sale aa deere oh unn & Co. and all newsdealers. 


“KING” 
Gasoline Engines 


Ne Oil Cups. Exhausts 
Under Water. Noiseless. 


| COMPLETE LAUNCHES, YACHTS, 
and WORKING BOATS. 


THE CHARLES B. KING CO., Detroit, Mich. 


| ALCO VAPOR LAUNCH 











eee as jalt. > % 5, 
and Db.p Vio thos lice: 
: iy or piiot ae 
Speed and safety nteed. 
© dangerous Seohtha or 
No disagree- 
able vibration. 


t3 Send 0 cents in stamps 
for 1887 Catalogue. 


| Marine ‘Vapor por Engine Co.. ft. Jersey Ay., Jersey City, N. J. NJ. 


ES. GAS, AN AND GASOLINE ENGINES 





id Stationary. p. upwards, 
| ROG as tf ess deste _ 
| RAVENSWOOD P AvOMioa AGO 





| THE TORPEDO - BOAT TURBINIA.— 
This article Gone the construction of the A gp meme 
which made such ape Detailed draw- 
ings ety BO 

| AMERICAN SUPPLEMENT 1 i 21. 
sale by 





hi ¥. SCIENTIFIC 
Price W cents. For 


Munn & Co. and all newsdeaiers. 


B GAS GASOLINE ENGINES 


=A WATER MOTORS 
















ONLY 
GO OFF at 
‘the critical 
moment. 


A powerful Shooting Weapo: 
Very short barrel. Therefore “specially 
desirable for bicyclists, as it_ may be 
pocket witbout inconvenience. 


SMITH & WESSON, 
14 Stockbridge Street, - - 









eae .~ AS 
. to stand the severest 
RSS ws trial the sun can give them. ‘ 
SS They neither blister, crack, nor “ 
chalk off. They keep their " Bloss sa ig 
and hold their colors, and g 
a 











A. the service that shiwhitetend « 
yy paints would give. Made 
pte le and paste forms. 

Patton’s House Pointing Model (20.000 combina- S 
tions) sent for ten Book ‘‘ How to Increase 
‘ize of ball y ‘with Paint,” and « Master Paint- 
er’s Tinting Card Ane ans « stamp. 

Pas ‘s Prine: on iiberst ¢ terme ; it’ be business in teeette ” 
JAS. E. PATTON CO., Milwaukee, Wis., U. 8. A. 
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New York A.G. SPALDING & BROS. Chicago 
MANU FACTURE OF F BICYCLES. — A 
very comprehensive articie giving the details of con- 
FIC AMERICAN SUP. 
PLEMENT, No. | pg Price 10 cents. To be bad at this 
Citing, $5 ao SF Ago 
FITTED WITH THE 
CATALOGUE FREE. 
HAY & WILLITS MFC. CO., 
Art Catalogue Free 
STERLING CYCLE WORKS 


—— of ore past os of these vehicles. With 15 en- 
office and from al 
WILLITS AUTOMATIC HUB BRAKE 
INDIANAPOLIS, IND. 
“BUILT LIKE A WATCH.” 
274-276-278 Wabash Ave., Chicago. 














BROKEN BICYCLES 


We sel 





are expensive, 
ools 
ston att 











~ _ MY OWN” CYCLES 


Patert Combined Automatic 
Coaster a =< rte en thas Coast with pedals 
eet on them. Nothing 


Ry we e‘iavention of Sastne prices Ne 
vg Rider jobbing prices. Catatogue. and 
4 “eB St, Peomn iu. 























fF cusouncs manne ENGINES 





MIANUS ELECTRIC CO. MIANUS, CONN. 
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Second Edition Just Published. 


Gas, Gasoline, and 
Oil Vapor Engines. 


By GARDNER D. HISCOX, M. E. 
The only American Book on the Subject. 


HIS is a book designed for the general information of 
C every one interested in this new and popular mo- 
ve power, and its adaptation to the increasing demand 
r a cheap and easily managed motor requiring no 
ensed engineer. 
rhe book treats of the theory and practice of Gas, 
sasoline, and Of] Engines, as designed and maanufac-— 
tred in the United States. It also contains chapters 
Horseless Vehicles, Electric Lighting, Marine Pro- 
iision, ete. 270 illustrations, #4 pages. 
Price, by mail, prepaid... .......-..--+++++++ 82.50. 


Ss. 


CONTENT 
Chapter 1.—Introductory, Historical. Chapter Il — | 


Theory of the Gas and Gasoline Engine. Chapter If1.— 
Utilization of Heat and Efficiency in Gas Engines. | 
Chapter 1V.—Heat Efficiencies. Chapter V.—Retarded 
Combustion and Wall-Cooling. Chapter VI.--Causes of 
Loss and Efficiency in Explosive Motors. Chapter V1I.— 
Keonomy of the Gas Engine for Electric Lighting. 
Chapter VILL— The Material of Power in Explosive 
Engines, Gas, Petr Products, and Acetylene Gas. 
Chapter [X.—Carbureters and Vapor Gas for Explosive 
Motors. Chapter X.—Cylinder Capacity of Gas and 
Gasoline Engines, Muffiers on Gas Engines. Chapter 





X1.—Governors and Valve Gear. Chapter \ li.—Igniters | 


and Exploders, Hot, Tube and Electric. Chapter XII1.— 
Cylinder Lubrication. Chapter XIV.—On the Manage- 
ment of Explosive Motors. Chapter XV.—The Mea- 
surement of Power by Prony Brakes, Dynamometersa 
and Indicators. Chapter XVI.—Explosive Engine Test- 
ing. Chapters XVII and XVIII.- Various Types ef 
Engines, Marine and Vehicle Motors. Chapter XIX.— 
United States Patents on Gas, Gasoline, and Oil Engines 
and their Adjuncts-- 1875 to 1897 inclusive — Manufac- 
turers of Gas, Gasoline and Oil Engines in the United 


— MUNN & CO., Pus.isHers, 
361 Broaoway, New Yorn. New YORK. 
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Aa Interested in Cypewriters? 
f 


AM If so, you should know all about 
f the latest improvements. The 


n " Smith Premier 


3333333: 





32333 







This company has issued an Art ——— saponins 
much of value, It is free. Send for 


The Smith Premier Cypewriter Co., 
Syracuse, N. Y., U. &. A. 


> gin parr + 
Absolutely Reliable Always 











&.'Y Standard Typewriter. 
WYCKOFF, SEAMANS & BENEDICT, 


327 Broadway, New York. 
BALL BEARING AXLES AND RUB. 
National Contention Phitnaaetn. October, pacers” 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vebicles. Con- 


tained i in SCIENTIFIC AMERICAN SUPPLEMENT, 
992. Price cents. To be had at this office and i 
wadealers. 








° See Sa? 4 Baw mea op unas ° 


a cimemee DO WHEN YOU USE AN 


Adlake CAMERA 


It has re-adjusted camera standards. 
No more light-struck plates. Takes 12 


Aluminum 
late -holders, 
k metal 
trimmings, 
ese enest, 
weight 
much less 15.% 
New book on 
the Adlake free. 
Sample photo 
Scts. stamps. 
The ADAMS & WESTLAKE CO., 105 Ontario St., CHICAGO, 
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Rod mill floor, G. Lebberger................<ccsse0s 2,021 
ts. disconnecting coupling for pull, M. & 





Roller. See Land roller. 
Rolling out hollow metal ingots into tubes, eae 
anism for, J. C. Sturgeon 
engine, J. H. Meyer. 


2 
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fastener, A. Coons..............0ssss0+0s- 
pasener, Eas C.. 
fasten: rT, aen en... 
bolder 








Cc. Fosb 
for fueqeariag material in bulk, automatic, 

P. B. Clarke.. ay 
Seale, platform. W. H. Sanderson............ 601,881 
Seouring, disintegrating and separating machine, 

J. M. Case.. 


senodeneemhonunntent th) 
Sereen. See Window screen 
Scrubbing goglance. FW. Richter... Lsethvemesen . 1,678 
| Seal bolt, P. Dockstader... SGhpee+b 4c M177 


++ room seat. 
| Separator. See Ore separator. 
Sewer catch basin, J. W peberger.. 














Sewer construction, G. KE. Wa ng, Jr. 
coring Bones bobbin or bn thread ca: 

















| Sewing machine brake. J. R. Weaver. al 
Sewing machine presser foot, G. W. Stevenson... 

Shade holder, M. D. Geoengn ard 
| Shaft and disk, combined crank, A. L. Ide 
| Sh baft hanger. 8 Coftin wee ep 

| Shor SAB? ees 

Shove handie, sheet metal, . Shirray 

Shoveling board, N. A Bh anes dneiliill 

| Shred@er, LL. Lamb................0cs-scess- 

Signal. Boiler signal. Railway signal. 


| a and switch uitestocking apparatus, E. P. 
wen.. 











Kau ‘oe sunesiiabtalineiwes vid Ol, 4 
| aeons plow, w. z Li oyd nln oe iat ell ah Oke os 
Soap holder for tubs. E. H. Lobdell 
a See. - S. Starrett....... - an. | 
Spike extractor, F. Jackson.... 
and a W. L. Stim 
R. OL ‘= 
° 2 ae 601,667 
aan mie ta FS uel ‘. : . 026 
spvarates or de iver ng. 
Stadt ti ahd te heccccte cso 1.852 
uae, Y . Hennig.. 601,798 
Steam be, L. De Naeye 1,79 
Steam or hot water Seeser, ol Succie ee 1,87 
Steering mechanism for vessels hydrauli 
mm 5) - Rees: «+ OO1,679 | 
Stone sawing machine, H. H. Cummings.......... wl, 789 | 
Stopper. See Bottle Copper. 
Stove, gas, FP. G. Var Wie...........ccccseceses --e» 2041 
Stove, heating, C. L. Feldweg................<csc05 602,001 
| Strainer. coffee pot, 8. J. Freeman............ wee» GO1,955 
hay - Se ocsdetabocce ccten’ ae ae 
Su jou RS cccvcksthdesnce scieeate 762 
Soown Seaputesébbosdecacssesatsakee 601,627 


iweep, A. J. 
iwitah. Bee Reo Railway switeh. 

fable. See Invalid table. 

Table and game counter, We ken R. Cutler. oo 687 


T device, beer barrel, W. T 1,749 
Te 8 awl ep J. Burry.. 1,768 
Telephone, T. ¥. Ahern....:........... ios 601,865 
Telephone lock. ‘e H. rAlien bidietentlncavsedes 2 

Tent Seapeving. i GC GeGticcteaccoceiecces 1,805 





Tether, J. Dep. 
Therapeutica apparatus, A. V. M. Sprague...... 
el F. =” Sa wo 
T ilway tice 
" nie, Cc. Taylor.. 

Tire, gneemnatie wheel. GH. Clark 
Tire, vehicle, G. W. Cross 
4 





fire, vehicle, W. A. Shuler 
Tires, appliance for indicating poween « 
ela... 










tures in pneumatic, R. ’ 
Tires, machine for cutting tread filling 
wheel. G. H. Clark. . 
Tires, machine for making vehicle, F. W. 
Tobacco treating apparatus, A. V bidpaed 
Tool, combination, 5 Pea eee 
F Nag hens. da. P. Walter... «20.0000. 
oy. d. a, 
Toy or puzzie, KR. Wilson......... . ‘ 
Transplanter, KR. T. Reasons...............ecccecenee 
‘Trap. See Fly trap. 


Tree box Be, WIOROOE, Roc casecancenectipeccastiice 601,691 
Tree prop bracket, ne ii Ti neibahanbs ences 1,607 
Truck, stove, D. L. Fogleman.............. «+++... 01,612 
Trunk corner buifer, J. W. Hayden, Jr...........+. 601,531 
Trunk, traveling, Booth & Piummer.............. 2027 
Tubes, manufacture of seamless drawn, E Ivins. 61, 966 
Tuck creaser, W. BE. Rimk...............sscesccsceess ST 
Tumbier cutting and smoothing machine, A. 
RR er ee a eee 601,685 
Twine ball or ‘cop. Ellis X“ ‘Steward.......... . 1771 


Type setting and justifying | nes TEE F. B. Con- 


Typewriters or i hke machines, seunting apparatus 
or Seecccers 
Vapor burner, H. GC. Hornish......................+- 
Vehicle coupling. J. Crowley.. . 
Vehicle curtain box, Wells & Mo 
Vehicle, motor, C. E. Lafbery...... 
Velocipede driving gear, G. _ Seoes 
Velocipede saddle support, A. J. ke 
Vessels, apparatus for TAL Wot cle 
ended, L. Stampacchia 
Wagon body lining, F. = “biarray wddewbs Soccnccbive 
Wagon brake, W. Frase 
Wagon, dumping, G. ‘Kautz ERG TRY CE NG s 






Wardrobe, 8. P. ouitason. eagangdnatgscceegeschges 401,855 
Washing machine, A. W. Davis..................... 4 

Washing machine, | aman Bc cvestckscte 1,740 
Watchease, M. Peirson................ccccccecccenss 401,982 


Watch, repeating, C. Prahi.. 
Water elevator, J. B. Overton.. 
Water heater, Tyler & Pries.. 
Water motor, E. A. SAX” ieiasccmecssquseaphees 
Weighing apparatus, F. W. : 
wees ng mactrine, electric, rod Nisloon. sulemendelio’ OLY 
Wheel. See Car wheel. 
ee Pd ass congoce osphncedbeosses , 
W hee! cleaner. e—-2 _ Ash.. ne 








wees tm. Ee, DA Summine. ...2......+250%- . RW 
Wheel rim joint, a G. L. Wiser..... . 01,925 
Windmill, R. Leonbart, Jr. pancseende . 1.92 
Window screen, 0. A. Bingham............ . 1.6 
Window screen, J. it a OS . M175 
we 5 - —~ acrea for coloring and - eo.ter 
Tee Oe 


a deo. Ja wrench. Pipe wrench. Nut 
— $3 wrench 

Wrench Forstner 

Wrench, 















Wrench, = Sppkpaaspepepokerrpenabey seagee: 5| 
DESIGNS. 

waist, KE. K. Cobiman bivcode. Seecoccoccccocecsape 28,450 
saddle, J. A. Bant.......:.. 


—y Biasn ‘a £'Appieby. 
a? rand 
oa L. Palmer. 

yh Richardson. 
hanger, Walker & J 
metal, W. H. Baker...... 
bulb, electric, FE. Miller.. 
machine section knife, W. M. B 

cashion, L. Onderdonk....................0.+ ya) 





concave section, Kailor & Reeves...... D4 
Skate framg, roller, R. Reach....................... BAT 
Wagon body and top, 8. V. Smith.................... BAT 
TRADE MARKS. 
Bicycles, Columbus Bicycle Company. 31,455 
Medicinal preparation, certain named prietar 4 
Dice Chemical Company... -.. Drepristery. «| 
Medicine for colds wed] indred ——— Sane propri- 
etary. De Land Medical Company. . 0.458 





©. printed copy of the specification and drawing of 

y patent in the foregoing list, or any patent in print 
weswed since 1865, will be furnished from this office for 
Weents. In ordering please state nam 
of the patent ont i. yr remit ve Bees & Co... Mi 
Broadway, New Yor pecial rates goven where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the invent named im the 





New Engiand Agts., Andrew J. Lloyd & CO., BOSTON, 4 
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American. 
“CARRY YOUR BED IN YOUR GRIP!” 


When you are hunting, fishing 
mining Bm prospecting. ou can 
secure luxurious comfort and 
sound sleep, and be certain of 
avoiding dampness and conse- 
quent Thoumentionn am by taking : with 
yon the 


KLONDIKE SPECIAL 
“Pertectien” Camp Mattress. 
Made of stout white cotton duck, 
heavily coated with a pure rubber 
com nd and vulcanized. It i 
infla to any degree of elasticit: 

uired, Intiating apparatus pg. « 

with each. ‘ut of use tt ia light, 
compact and portabie in use it i 
a comfortable bed on land, and a 
Nfe raft on water. Durabie. 
healthy, non-absorbent. No camp- 
mg or min'ng outfit complete #ith- 
Luxurious, yet imnexpen- 











dl that bed and pil- 
with tick pushed = out it. 
back in order to show the Air-sack. sive The American Line Steam 


CAMP BEDS.—One with pillow attached, and so arra 
low are inflated separately ; the other is an ordinary Cam 


chips “ot. P Paul” and “ St. Louis" have used these mattresses nearly three years. Al) sportamen, miners and 


should have one. send for free illustrated price catalogue to 
MECHANICAL FABRIC co., Air Goods Department, 40 Sprague Street, Providence, R. |. 


SO SIMPLE A CHILD CAN USE THEM MACHINES, 
SUNART ICE: me 


MAGAZINE CAMERA, 
Folding Cameras. 
All oti" euar in price from | | 


Gertive Engines, Brewers’ 
fachi Bory. THE VILTER 
re. CO., . x Stat Street, 


Milwaukee, Wis 


















Sy cise Sunart Junior, Bg x Foor AN - rues > - = 

pictare, F cS, LANERS 
t®” Send 7 cent stamp for | ponky Lh. PRESSES s. L. SHEPARD, 
Dlastrated Catalogue. | , Manufacturer, 4] & 43 W oa St. ¢ incinnati, O 


SUNART PHOTO co. r \V ( nt A hi yARY 7m. Goer, Pies, ae 
atal ¢ Yee ae 
s AavepucT STREET, ___ ROcHEsTeR, N. Y. AODELS Madinen mevecs, Glihe AGO. 


| HYDRAULIC Power of %,000 H. P. cr leas for In- 
O$ e e | dustrial Establishmenta » Marke per H. P. Rich 
Silver, Copper and I es Mines, Marbic, etc 


IN THE WORLD fore 







exer, ox, Experimental & Model Work 
Touriss, (pocket), for 84 x 


for sale. Eugineer H, E. MON. Christiania, Norway 
MADE IN THREE SIZES. 
Be for 3% x Cirs. ana advice Sree. Gardam & Son, 45-51 Rose St.,N.¥ 
Camera open. 44 — 10.00 


TAKING 34 x3% AND M4 x 4 PICTURES. ne to % tons datly ca- Jee 
only Tig inches thick when closed EFRIGERATIO pact ity. ‘Challoner’s MACHINE 

v - 

Vest Pocket. for 
x %% 

B¢ pictures 7.50) ~ 
| 

RS Achromatic | 


For Pigtes or Films, 
ens. Brilliant vie Fin 
perfect pictures. 





’ ye 
RMERLY MCR. THE ES GREELEY & Ce 


NOVELTIES & PATENTED ARTICLES 


VU ELL SAM 
TJ. SMITH.MGA. FC 





Also full line Higne and Tripod Cameras 4x5, 5x7, 
Gig x B46, 5 x 10. Latest improvements 


Order from your dealer or write for Free Booklet to 
| Mechivery. by Contract. Punching Dies, special 


Co., Stone $t., Rochester, Ni. ¥. achi lachinery EK. Konigsiow, 181 Seneca St., Cleveland, 0. 
JWOODEN TANKS. q CEFE 


For Railroads, Mills and Manufactories. 
Builders of Stee! Towers and Tanks. Pa WHEE Ls EXPERIMENT A WORK. a 
Red C Wovetits . tre, “aces Yoo Ore ORAS 100 HASSAN ST X.Y. | 


ypress Wood Tanks a specialty. 

Wit fat Servet. Louse ile. K 

| n uisville. 

| EVOLUTION OF THE AMERICAN LO- 
6 U ] D i T 0 T H 7 K L 0 y Di K E comotive.—By Herbert T. Walker. A_ vaiuabile series 
| bya [eter of — yy ty d + coment 
y- best acer . | tee. The locomotive from > 16 dave is described anc 
drauwlfc Mining: draulhe inlining?” oansine, peace! . | illustrated by careful drawings, grest attention being 
Gold Fpelé. & outes | | given to historical accuracy. 2 illustrations. ScrEN- 














oa ys fe by minh bet pert, mala ne a Beg yoo Ls et og Ae: oats 3. ov ‘. 
Price cents eac or sale by ann & Co. and all 
and ill meee 8 1 postpaid Colliery ay bn eee oe 
Send Bis 
for ———————— 
Catalog. 








a3 PIERCE ENGINE CO.. 


i ; VOLNEY W. MASON & CO., 
N. Y. ms, Friction Pulleys, Clutches & Elevators 


Hesége uarters for Buying, Selli 4 
od Exchanging Camsetan or Lamar _ PROVIDENCE R. f. 
Large assortment aiways on hand, 
Developing, Printing, etc. 
wwese sepemee of every description 
“3a. 


17 North 17th Street, Racine, Wis. 

















SL 
[LIGHTER | FHAN WOOD 


2 Send 2x. stamp for bargain 
list. Address of 


N, Y. CAMERA EXCHANGE, 43 43 Fulton St., NE NEW W YORK 


CHARLES.B MONTAGUE K 
SPRINGFIELD Ma 











Date your Letters, Billa, ete, an a 
Save time, money and mistakes 
| instantly adjusted to any di 
| 10 years in advance ; also has extra 
| words Paid, Received, et Bent 
| Ostvaid, with catalogue of 8,000 
argains for iS¢.,2 for we #1 Bdoz 

CONSECUTIVE RUMBEKER 

Numbers up 6 100,000 aame price. 
BROT. H. INGERSOLL & BRO. 
Dep. No. M7, 67 Cortlandt St.N. Y- 


BABBITT METALS. _SIx IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11°23. 
Price 10 cents. For sale by Munn & Co. and ail news. 
deaiers. Send for 1297 catalogue. 


Fitchburg « 
e Railroad 


a HOOSAC TUNNEL ROUTE 
between 
New England and the West 
4. BR. WATSON, 
General Passenger Agent, 
Bosten, Maas, 


SCIENTIFIC AMERICAN SUPPLE 

MBENT.—Any desired back number of the Screw riri 

AMERICAN SUPPLEMENT can be had at this office for 
cents. Also to be had of newsdealers in all parts of 
ie country. 


STAMPS. ro met StaMes 15% ARCO 


STEEL 
S CHWAAB STAMPA SEALC 
MILVVAUPLE 6 wi Ss 


BRASS BAND 


Instruments, Drums, Ur'forms, Equ'p- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 40 
Ittustrations, matled free; it gives Band 
Music & Instructions for Amateur Bands. 
LYONS HEALY 98 Adams St.,Chiceco 


50 YEARS’ 
EXPERIENCE 






















Trave Marks 
DESIGNS 
CopyricuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
rete | ° probably table. Communica- 
tions ictly confident Handbook on Patents 


a. 


"Scientific ‘imerican, 


A handsomely i ited weekly. Largest cir- 
my of any roe murnal. Terms, $3 a 
; four montha, $1. Sold by all newsdealers. 


MUNN & (0,36! rosea, New York 


Branch Office, 625 F St., Washington, D. C. 

















INVENTORS #AYE MODELS 


fi WORKS 
11C ACO 


WU ao . re 





















ENDOSCOPY. —A VALUABLE PAPER 
on the wee of X rare ierser {iio Pres | 
conta, Dor ry by Munn | x Co. and all newsdealers. 








for ag Chaya, Postilicers. Phos- 
} Ba, a Light Bay aud Animated Pix 
iB COLT 
J. B Tis ry uy } + Street, New York 
ren fh Balle Street, Chicago, I)! 
Acetylene House Light 
— Show | Soom. by ae and oh h Street, New Yorx 





Fping list. pe provided they are simple. at a cost of $40 
Munn & Co. more. For fo 
Yon Other 1 








a 
\AVVAVAAYVAVE LYNG avery 





Fee cncatenln on. 15 Years in opera- 
PATENTED 


q Drying Machines 
Ss WORRELL. Hen nibal, i e. 
‘or Production and Manipulation of Light, Acetylene Ga: 
ORTON MFG.CO: BRISTOL, CONN. 
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Scientific American. 


WHEELER * PATENT ‘ Woop: FILLERIE 








Wodvertisements. 


ORDINARY RATES. 


inside Page, ench insertion, - 75 cents a liné 
Back Page. each ipsertion. + - $1.06 a line 


P"For some " dave ts, Special and 
uher eq 
her rates are required, Breinic’s Litwoctn §uicate Paint 
’ r This notice shows Lhe wr itt of the line. | 
' agate engravings may head adver- 
t al ” rate per agate line, by measure- 
, ad vertisements must be 


ween us the tler press 
rece tion Office as early as Thursday 
»¢ following week's iesue, 


= EOL VE 


With its many new 
Arn original fea- 
tures, is equipped 


with ali that goes 


o make an attractive and Seat-Post Adjuster 


HIGH-GRA DE WHEEL. 


* pointe as our new Crank- 
i “A juste Cham Ad- 
ei “whe eb fits all 
arade dealers to 


THE BRIDGEPORT WOO INISHING CO., New Milf 

















All the skill, knowledge and re. 7h 
sources of our great factories are 
this year concentrated into mak- 
ing one matchless model—the 


Eclipse = jicyeles 


have tool steel bearings throughout. 


$50.00 


AE 


We would like to send you our pel 
Catalogue, and will quote good prices t 
Agents in unoccupied territory. ... 
Gas, Gasoline or Distil!at 
ECLIPSE BICYCLE CO. | om susie sseree, 
Box X, ELMIRA. N. Y., U.S. A. | poses. Alno Spectal in- 


A Coma ae 
El ONBESETaG 
Cie PSALMS sh | 


The Calcium king 


Send for Catalogue 0. 
Fairbanks. Morse & Co. 
Chicago, tll. 
GREATEST PENETRATING LIGHT IN THE WORLD. 
First Practical Acetylene Gas Bicycle Lamp on the Market. Abso- 
hutely Safe, Always Reliable. No oil, no wick, no smoke, no odor, always clean, 
cannot jar out. Cost of maintenance hominal. '¢ ed and re-charged Ina min- 
. Sold by the trade. Price including two boxes Carbo- 





ins such valual 
r Arrest men 
rip 


I?” WANTED — Hustiing dealers 
nt the OLIVE in wn- 
territory 

Chain Adjuster 


Syracuse, N,. Y. 


New York, 
AGENT 









Crank Hanger Ar- 
sngement 


THE OLIVE WHEEL CO., 










St 
»)POLITAN 


C.J. STEBBINS, 103 Reade 


MET R« 


THE FAIRBANKS - MORSE ENGINES, 





















have no terrors for 
the rider of a 


COLUMBIA 


t. 
te Catch the Skirts. Cineinnati— Randolph & Clowes, Room %8, Neave Building. 


Mechanical. 





| BEVEL-GEAR hese name. 2 = bracket enti lometnn. 
‘ INLE ' The “ um K be she Srvalar matter and 
\ BICYCLE furthe ‘“Calobum King can be, se the followin mg yeeces 
i New York Randolph sc owes 2 Postal elegrap! } Bide. 
Boston—Randoiph & Clow Yliver and Purchase 
Ne Chain or Guards Handsome. Practical Retledelpaia l= yy 5 . © Cowen. ap Bank Rutiding. 
. ‘ cago Ranc oO oO Lak itree 















= ional Tube WorksCo 
“gw stent". «| National Tube Works Co. 
1 Veeteny > /O99, 68 | McKEESPORT, PA., U. S. A. 
HE Largest Makers of All Sizes and Kinds of Special WROUGHT 
MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 
FACTORIES, WORLD; control the Manufacture of Wrought Tubular Goods Made 
PRINTERS, of a High Class of Mild Steel, 





\ ) FARMERS 
sy CREAMERY & bain 


and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 
Better than any other Pipe made. 





MEN 


> ARE APPRECIATING 

“ CHARTER ” Gas and Gasoline Engine. 
Preef, by addressing 

CHARTER GAS ENGINE CO. Box 148. Sterling, Ii 





Do not let the clerk sell you 
any other camera under the 
name of “Kodak.” 


There is no 


Kodak 


but the Eastman Kodak. 
$5.00 to $25.00. 


Catalogues Sree at Kodak agencies or by mail, 





GU Yor 





‘erent che Trousers fron 
The onis Soe 

et nstruct oa 6m 
prvwctpies, com- 
Comfort and Dera- 


SUSPENDERS 
yat-wear any other 
Over (100.000 wid 
if your dealer 





wil 
| make 


a a, 











ALLON-Presperr |W PRanmua: Vice 
3-B-Punce. SECRETARY _PBALLEN- 28 Vice PRESIDENT ' 





peost- 
wer witha havd- 





All varieties at iowest prices. Best Kailroad 
Track and Wagon or tock Seales made. 














lefer or Wakes mm app ation (rowaine Guyot J ro . Pao ares 
OSTHEIMER BROS., 621 Broadway, New York. I) sewing Machines, Bicycles, ponens Soe. 
ree. CHICAGO Sc ALE Co., Chicago, Ll. 











HALF A CENTURY OF CYCLES.—AN ARITHMETICAL 
tatoneeting nistory of the o7 cis fram fun Stein be *.ibe ALL fg EASTMAN KODAK CO. 
* tore shaker” and ite successor. The trieyele. The solved ale | acmibitidee 


Rochester, N. Y. 


Points of im- 
band and foot 


3 
+ 
a i,t are our customers, oeawe 4 do not secure y 


way NOT TEST THEM THEM ° ? eg in your own b there is no Tak to 


am 44 nterest ; 
is pattern we call ** best Knife tnat'can pe made. highest ete eae cel. 
Price. ay 


OTL enn tor free 


Cycle buildicg « acience, 


. by the Comptometer. Saves 
The pueumatic fire A 


60 per cent of time and > 


roedieorn whect 
provement 


cvee, Wh 8 iustrations. © ws. i iy et 4 ly relieves imental a BICY LE _ — — RING. —_ 
hore <A8 SUPPLEMENT, * ei. rice W centa. 4%) TIRE REP antl 

{ this bo ® ious st Ad pted to all ATRIN THE 
lo be bad at vb ice and from all newsde alors. v strain. a Menai of Sinétie Tube Tires.- = 


commercial “why La es 
com tion, t 

get yy Write for pomphiet. 
FELT & TARRANT MFG. CO. 


62-56 Liu~wors ST, Corcaco. 








tained in Scr PPLEMENT 1 12. 
sale by Munn & Co. and all newsdealers. 




























sO. 


[APRIL 16, 1808. 




















Grade 


‘Cribune = Bicycles: 


$50.00 and Upward. 


LATHES Foot Power, High 6+ 





POPooses 





BEST IN THE WORLD. 


THE 
Handsome illustrated 
- full line of ety the ae et 


Che Black Mfg. Zo., Erie, Pa. 












































for Spring and 
Summer are the 
best we have ever — 
made in both style § 
and quality; none 
better are ‘anne i 


stores in la 
cities and by 5,000 dealers throug: 
| out the United States. 
None Genuine unless W. L. Douglas 
name and price is stam on bottom. 
If not convenient to dealers or our 
ate . not try our Mail-Order 
: ? We send shoes every- 
was on receipt of price with a5 cents 
r extra for carriage. 


DAYTON & 








PRIVTING INKS 
SO 








